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and focal infections, fright, worry, phys- 

ical and mental strain, and trauma are 
referred to as possible etiological factors of 
exophthalmic goiter or of hyperthyroidism 
from adenomatous goiter. It is probably the 
consensus of opinion that these factors are 
non-specific in effect; that they act rather as 
precipitating or aggravating agents if subjects 
are otherwise predisposed. Chronic chole- 
cystitis, chronic appendicitis, dental infection, 
and infection of the urinary tract also have 
been thought to play a part in the etiology. 
Foci of infection, particularly in the tonsils, 
have frequently been incriminated. It has 
been our experience that patients with ex- 
ophthalmic goiter are prone to have tonsils, 
from which fluid pus can be expressed. It 
has been our impression, however, that the 
tendency to attacks of acute tonsillitis, which 
seems to exist in cases of exophthalmic goiter, 
usually has developed after the onset of the 
exophthalmic goiter rather than preceding it. 
In cases in which the onset of symptoms of 
exophthalmic goiter dates to an attack of 
acute tonsillitis, careful questioning of the 
patient often will reveal a history indicating 
the presence of the disease, in a mild degree, 


[ indtoca inet the literature, acute 


previous to the onset of tonsillitis. Such a 
history may not be one of failing health, but 
of an unusual sense of well-being, possibly 
associated with an abnormally good appetite 
and gain in weight; or it may include a state- 
ment that the patient was unusually tolerant 
to cold, requiring fewer bed coverings, and so 
forth for a period of time. 

Neither the high incidence of tonsils which 
appear to be chronically infected, nor the 
history of increased frequency of acute ton- 
sillitis, necessarily indicates that tonsillar in- 
fection is an etiological factor in exophthalmic 
goiter. Undoubtedly, the appearance of the 
tonsils is influenced by exophthalmic goiter. 
Usually, in exophthalmic goiter there is hyper- 
trophy of all lymphoid structures in the body, 
including the tonsils. Furthermore, the quan- 
tity of secretion which can be expressed from 
the tonsils in cases of exophthalmic goiter 
may be influenced by circulatory changes 
which are associated with the disease. 

Csépai,' in connection with his work at the 
University Hospital at Budapest, reported an 
observation which tends to support our 
opinion that exophthalmic goiter renders a 
patient more susceptible to the development 


'Muenchen. med. Wehnschr., 1928, Ixxv, 436-437 
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of acute tonsillitis. In a certain ward in which 
there were 11 patients, this observation was 
made. Four of the patients had exophthalmic 
goiter, and 1 patient had so called iodine 
hyperthyroidism; the other patients had 
various chronic diseases. One of the patients 
who had exophthalmic goiter also had ery- 
sipelas at the time of admission. Within a 
few days all of the patients who had ex- 
ophthalmic goiter and the patient who had 
iodine hyperthyroidism had acute follicular 
tonsillitis. "The other patients in the ward 
did not contract tonsillitis. The patients who 
had exophthalmic goiter had been distributed 
throughout the ward and had received the 
same nursing care given to the others. 

We feel that there is evidence of etiological 
relationship between acute or focal infectious 
processes and the development of exophthal- 
mic goiter or hyperthyroidism from adenoma- 
tous goiter, but we realize that this is not 
definitely established. On the contrary, it is 
possible that these diseases may activate cer- 
tain chronic infectious processes or render the 
patient more susceptible to the development 
of certain acute infections, as tonsillitis. 

The relationship of infection, nervous shock, 
and trauma to the development of exophthal- 
mic goiter or of hyperthyroidism from ade- 
nomatous goiter is an intriguing subject, but 
it is one in which it is difficult to obtain 
accurate data, for dependence must be placed 
almost wholly on case histories for evidence 
as to the time of onset of these diseases of 
the thyroid gland. Therefore, evidence gained 
from this source relative to contributing fac- 
tors will be incomplete and presumptive. 

It occurred to us that possibly there may 
be associated with many abdominal and other 
major operations one or more of the factors 
which are considered to be aggravating or 
precipitating in the development of exophthal- 
mic goiter and of hyperthyroidism from 
adenomatous goiter, such as infections, nerv- 
ous shock, and trauma. The actual time of 
onset of exophthalmic goiter or of hyper- 
thyroidism from adenomatous goiter is more 
subject to proof in the cases in which toxic 
symptoms of goiter have dated from some 
general surgical procedure than it is in cases 
in which the symptoms have dated from some 


acute infection or traumatic shock. This is 
because data obtained from general and 
laboratory examination just previous to opera- 
tion are available for study. These data may 
be particularly valuable in those cases of 
nodular adenomatous goiter, without symp- 
toms of hyperthyroidism, in which the basal 
metabolic rate has been studied as a pre- 
cautionary method before proceeding with 
some abdominal or other operation not relaied 
to the thyroid gland. Associated with major 
operations are the infections caused by opera- 
tive trauma, and the acute and chronic in- 
fectious processes for which many operations 
are performed, such as cholecystitis and ap- 
pendicitis, and the postoperative complicating 
infections, such as pneumonia. It is also 
possible that there may be sufficient worry, 
fear, or trauma associated with a major opcra 
tion to constitute a factor in the aggravation 
or precipitation of exophthalmic goiter or of 
hyperthyroidism from adenomatous goiter. 

This paper is not presented as a statistical 
report, but as a review of a few isolated cases 
in which evidence suggested that a major 
operation, or factors associated with it, pre 
cipitated or aggravated exophthalmic goiter 
or hyperthyroidism from adenomatous goiter. 

In a search for illustrative cases, we re- 
viewed the records of 38 cases: 23 consecutive 
cases of exophthalmic’ goiter, and 15 con 
secutive cases of adenomatous goiter with 
hyperthyroidism in which partial thyroide 
tomy had been performed in The Mayo 
Clinic, and in which a previous surgical 
operation, not of the thyroid gland, had been 
performed also in the clinic. The operations 
not related to the thyroid gland had been 
performed from several weeks to several years 
previous to the thyroidectomy. A number oi 
these operations was minor. 

In 19 of the group of 23 cases sufficient 
time had intervened between the surgical 
procedure and the onset of symptoms of ex- 
ophthalmic goiter to enable us to rule out 
the possibility of any relationship between the 
operation and the onset of the toxic symptoms 
of goiter. In 2 cases the symptoms 0! cx- 
ophthalmic goiter had apparently developed 
about the time of the major surgical operation, 
but the evidence was rather circumstantial. 
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In 1 case the symptoms were first recognized 
during a postoperative reaction, but after a 
careful review of the history it was obvious 
that the disease had been present for months. 
The remaining case (Case 1 of the series) is 
the first which we will present in detail. In 
12 of the 15 cases of adenomatous goiter with 
hyperthyroidism, sufficient time had elapsed 
between the operation and the development 
of the symptoms of hyperthyroidism to ex- 
clude any relationship between the two. There 
were 3 cases in which at least a coincidental 
relationship between the course of the hyper- 
thyroidism and the major operation existed. 
In 1 of these cases, hyperthyroidism was first 
recognized during severe postoperative re- 
action, but careful questioning revealed evi- 
dence which indicated that hyperthyroidism 
had been present for some time previously. 
The 2 remaining cases, in 1 of which nephrec- 
tomy was performed, and in the other, 
cholecystectomy, will be reported in detail. 


REPORT OF CASES 


Case 1. A woman, aged 47 years, had experienced 
acute abdominal pain 36 hours previous to registra- 
tion at the clinic, and 24 hours later the pain had 
localized in the right lower quadrant. There was a 
history of previous, but less severe, attacks at 
intervals. There were no symptoms except those 
related to the abdominal condition. 

The blood pressure, in millimeters of mercury, 
was 160 systolic and go diastolic, and the pulse rate 
was 120. The temperature was 1o1 degrees F. and 
the leucocytes numbered 8,900 in each cubic milli- 
meter of blood. A diagnosis of acute appendicitis 
was made. Appendectomy was performed and the 
surgeon reported an acute gangrenous appendix, 
with rupture, and no evidence of general peritonitis 
at the time of operation. The patient was dismissed 
from the hospital 21 days after the operation, and 
from observation 5 days later. 

Four and a half months later the patient returned. 
She had not regained weight following operation 
and 244 months before her return, more definite 
symptoms of exophthalmic goiter had begun to be 
evident. The basal metabolic rate was +46 and 
+42 per cent. There is nothing in the records of 
her case to indicate that the pulse had been con- 
sidered unusually high for acute appendicitis during 
the period of hospitalization, or that the patient 
had not had a normal convalescence following ap- 
pendectomy. The unusually high postoperative 
pulse rate, shown on the pulse and temperature 
charts, however, convinced us that the patient had 
exophthalmic goiter at the time she was dismissed 
from our care following appendectomy. 


CASE 2. In this case an operation for goiter had 
been performed elsewhere, in 1914. The patient 
had been well until 3 weeks previous to registration 
at the clinic, when he had ureteral colic. A week 
later cystoscopy was performed and a stone was 
passed. He came to the clinic because of the fact 
that roentgenograms following cystoscopic examina- 
tion showed that a large stone was still present. 
He appeared to be strong and healthy. He had 
lost 17 pounds during the month previous to his 
registering at the clinic. 

The pulse rate was 88. The urine contained a 
great deal of pus. Right nephrectomy was done. 
Severe infection and a cortical abscess were found. 
Postoperatively there was a protracted febrile re- 
action, and some fever persisted for 8 days. During 
this time the temperature was not below 100 
degrees F. and ranged from too to 101.6 degrees F. 
There was no unusual reaction of the pulse, although 
the pulse rate possibly had averaged higher than is 
usually the case. The patient was dismissed from 
the hospital on the seventeenth day; 4 days pre- 
viously the pulse rate had ranged from 80 to 95, but 
on the day of his admission to the hospital it had 
been too. Fifteen days after dismissal from the 
hospital the basal metabolic rate was +44 per cent; 
the test was repeated and the rate was +50 per 
cent. Metabolism tests had been obtained because 
of the fact that in the period of postoperative con- 
valescence, while the patient was being seen daily 
for dressings, the pulse rate had been running from 
100 to 118, and the patient was unusually weak. 

‘It is probable that was an exophthalmic goi- 
ter. The patient had been operated on for goiter 
elsewhere in 1914, and the gland had proved 
to be of the type of colloid goiter in which 
cysts had formed and calcareous nodules were 
found at second thyroid operation. Compound 
solution of iodine had been administered for 
8 days. 

The loss of weight which occurred during 
the 3 or 4 weeks previous to the patient’s 
registration is difficult to explain, even though 
the renal colic occurred in this period. This 
fact, together with pulse rates which ranged 
from 88 to 100 previous to the renal operation, 
suggests that the hyperthyroidism may have 
been present before nephrectomy. Acute re- 
action after nephrectomy did not occur, as 
indicated by the pulse and temperature chart 
and the absence of any nervous symptoms. 

Case 3. A woman, aged 62 years, came to the 
clinic in October, 1926, complaining of pain in the 
stomach, which had been present since the previous 
July. However, she had had indigestion for 2 years. 


There had been stab-like, intermittent pains in the 
right upper quadrant of the abdomen. For some 
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Fig. 1. Temperature and pulse just previous to and for 
the first 5 days following cholecystectomy. Case 3. 


time she had had constant pain in the pit of the 
stomach, and often this pain had become so severe 
that she had vomited. Taking of food evidently 
started the pain. The patient had had nothing but 
liquid foods for a week previous to her admission. 
A nodular type of goiter had been present for 24 
years. Roentgenograms of the heart and lungs 
did not reveal abnormality. There was no evidence 
of hyperthyroidism. The blood pressure was 140 
systolic and 115 diastolic, and the pulse rate was 
72. A diagnosis of chronic cholecystitis was made 
and operation was advised. The patient was hos- 
pitalized for observation 8 days previous to the 
day for which operation was scheduled. The me- 
tabolism was studied as a precautionary measure. 
The basal metabolic rate the day before operation 
was +9 per cent. In the absence of any clinical 
or laboratory evidence of hyperthyroidism, we felt 
that operation for the goiter could be postponed 
indefinitely. At the time of exploration for the 
cholecystitis, the gall bladder was found to be 
markedly inflamed and to contain stones. The 
common bile duct was dilated and contained a 
stone. Cholecystectomy was performed. The pa- 
thologists reported subacute cholecystitis super- 
imposed on chronic cholecystitis. 

Records of pulse and temperature during the first 
14 days of hospitalization are shown in Figure 1. 
That the pulse rate was normal previous to operation 
should be noted. During the last 3 of the 14 days, 
data concerning which are given in Figure 1, and 
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Fig. 3. Temperature and pulse before and after thy- 
roidectomy. Case 3. 
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Fig. 2. Temperature and pulse following cholecystec- 
tomy, about one month later than the period shown in 
Figure 1, and including the period just previous to the 
patient’s dismissal from hospital. Case 3. 


beginning on the fourth day following operation, 
a septic type of temperature developed and _jer- 
sisted for about 39 days. Records of the temperature 
and pulse for the period from and including the 
forty-third to fifty-sixth day of hospitalization are 
shown in Figure 2. It may be noted that in the last 
5 days of this time the temperature was only oc- 
casionally above normal, and then only slightly 
elevated. The pulse rate, however, continued to 
fluctuate between 100 and 120. The temperature 
was apparently the result of bronchopneumonia, 
which terminated in bilateral bronchiectasis. ‘Ihe 
possibility of complicating hyperthyroidism was 
first considered on the thirteenth day after opera- 
tion, when the patient appeared to be somewhat 
stimulated. This occurred in the course of a period 
of unusual elevation in temperature, however. The 
pulse rate at this time suggested hyperthyroidism. 
Unfortunately a basal metabolic rate was not ob- 
tained on patient’s dismissal, December 23, 1926. 
The patient registered again March 16, 1927. She 
stated that she had not regained weight or strength 
since the operation, although she had had a good 
appetite. She had become increasingly tolerant to 
cold. There were still some cough and expectoration, 
and roentgenograms still showed evidence of bi- 
lateral bronchiectasis. The basal metabolic rates 
were +60 and +63 per cent. Thyroidectomy was 
performed. The high pulse rate previous to thy- 
roidectomy is shown in Figure 3. A comparison may 
be made of the pulse rate just previous to cholecy- 
stectomy (Fig. 1), at the time of the patient’s dis- 
missal following cholecystectomy (Fig. 2), and during 
hospitalization previous to thyroidectomy (Fig. 3). 


Three of the 38 consecutive cases reviewed 
have been reported in detail as there was 
more evidence in these cases to indicate that 
one or more of the factors associated with a 
major operation were precipitating factors, or 
at least aggravating factors, in the devclop- 
ment of exophthalmic goiter and _hyper- 
thyroidism from adenomatous goiter. 
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In Case 1, a pulse rate of 120 to 130 just 
previous to appendectomy for gangrenous ap- 
pendicitis seemed out of proportion to the 
temperature and the pathological changes, 
and suggests that exophthalmic goiter existed 
previous to operation. However, disease of the 
thyroid gland must have developed in a period 
when the patient was harboring chronic, 
acute, and subacute infectious processes, for 
chronic appendicitis with recurring acute at- 
tacks had existed for several months previous 
to the appendectomy. 

In Case 2, the toxic symptoms of the goiter 
had developed rapidly during a 15 day period 
of convalescence following nephrectomy. 
There had been a febrile reaction lasting 8 
days after the operation. However, a loss of 
17 pounds in weight during the month pre- 
ceding nephrectomy suggests the possibility 
of hyperthyroidism having been present dur- 
ing that time. If so, this period still corre- 
sponds with one in which chronic infectious 
processes were present, as operation revealed 
infection in the kidney and a cortical abscess. 

In Case 3, the evidence is clearly conclusive 
that hyperthyroidism from an adenomatous 
goiter developed during severe postoperative 
reaction and progressed to the time of the 
operation for goiter. In this case hyper- 
thyroidism developed during the course of a 
severe pulmonary infection. Moreover, this 
patient had been the subject of infectious 
processes, for some time having had severe 
attacks referable to the gall bladder and at 
the time of operation subacute cholecystitis. 

Admitting the possibility of a strictly co- 
incidental relationship between the develop- 
ment of thyroid disease and the surgical 
operations with their associated factors, one 
should not be criticized for considering the 
acute, subacute, and chronic infectious proc- 
esses which were present in these cases as 
probably precipitating or at least aggravating 
factors in the development of exophthalmic 
goiter and hyperthyroidism from adenoma- 
tous goiter. 


SUMMARY AND CONCLUSIONS 


This review has strengthened the impression 
we have had for many years, that in cases of 
exophthalmic goiter or hyperthyroidism from 
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adenomatous goiter, in which the onset of 
symptoms was attributed to acute infection, 
nervous shock, or operation, a critical review 
of the histories usually will indicate that the 
disease was present before the acute infection, 
nervous shock, or operation. 

In the isolated cases in which the time of 
onset of the toxic symptoms of goiter coincides 
approximately with some major operation, 
not of the thyroid gland, the relationship may 
be coincidental. 

Even in cases of exophthalmic goiter, a 
disease which many observers believe is based 
on constitutional predisposition, major opera- 
tions and their associated factors, such asacute 
and chronic infectious processes, fear, and trau- 
ma, do not usually precipitate the disease. 

The rare cases of exophthalmic goiter, and 
of hyperthyroidism from adenomatous goiter, 
in which the symptoms have dated from some 
major operation involving a structure other 
than the thyroid gland, probably offer a 
better opportunity for consideration of some 
of the factors often supposed to be of etio- 
logical significance, particularly the infectious 
process, than do those cases in which the 
symptoms have dated simply from some in- 
fectious process as tonsillitis or influenza. 

In spite of the infrequency of cases in which 
the development of exophthalmic goiter and 
of hyperthyroidism from adenomatous goiter 
approximately coincides with that of some 
major operation not related to the thyroid 
gland, and admitting the possibility of co- 
incidental relationship, we believe that the 
evidence obtained in the cases so far studied 
tends to support the contention, frequently 
held, that acute or chronic infectious processes 
are precipitating or aggravating factors in the 
development of exophthalmic goiter or of 
hyperthyroidism from adenomatous goiter if 
persons are predisposed to these diseases. 

That infectious processes, in the etiology 
of exophthalmic goiter, affect the thyroid 
gland specifically or directly has never been 
proved. It is probably the consensus of 
opinion that they play an etiologic réle only 
in certain cases, and then by lowering the 
resistance of the patient, by exerting some 
unusual stimulation on the thyroid gland, or 
in some other indirect, non-specific manner. 
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EXPERIMENTAL PERITONITIS 


Ill. Toe Errect or DRAINAGE Upon EXPERIMENTAL DIFFUSE PERITONITIS! 
J. R. BUCHBINDER, M.D., F.A.C.S., W. A. DROEGEMUELLER, anp F. R. HEILMAN, M.D., Cutcaco 


From the laboratory of Surgical Research and the Department of Surgery, Northwestern University Medical School. 


type of acute diffuse peritonitis in dogs 
similar to that of a perforative peritonitis 
in man. This lesion, which is pathologically 
identical with human peritonitis, we have 
adopted for a lethal standard. It is produced 
by leaving attached to its mesentery an open 
loop of lower ileum, approximately 40 centi- 
meters in length, and re-establishing the con- 
tinuity of the bowel by an end-to-end anas- 
tomosis, the open loop being returned to the 
abdomen and the wound closed. In a series 
of 31 animals, we found that this caused a 
mortality of 90.3 per cent, 28 animals having 
a general peritonitis and 1 a large abscess. 
This peritonitis differs from human peri- 
tonitis in one important respect: only with 
great rarity does the dog develop paralytic 
ileus. This, we believe, is due to the relatively 
greater muscular development of dog bowel 
and to the fact that dog peritonitis is more 
exudative than human peritonitis. An abun- 
dant purulent exudate provides mechanical 
isolation of contiguous loops. The one dog in 
which we observed ileus had a dry peritonitis. 
We are not concerned with ileus in this study 
and so may disregard this difference. In 
every other respect, the gross pathological 
picture of the two lesions appears to us to be 
identical. This statement applies also to the 
physical and microscopic characteristics of 
the exudate. This is not true in experimental 
peritonitis produced by intraperitoneal in- 
jections of suspensions of pyogenic organisms. 
We have not made careful studies of the bac- 
teriology of peritonitis. The careful identifica- 
tion of the various types of bacteria found in 
peritoneal exudates has not been a necessary 
adjunct to those phases of this disease in 
which we have been interested. 


ie a previous study (2) we described a 


EXPERIMENTAL WORK 


In a series of 42 animals, 33 are available 
for study, 9 deaths being due to leaky anas- 
‘Read before the Chicago Surgical Society April 3, 1931. 


tomosis, evisceration, obstruction, and ether, 
In this series we re-opened the abdomen 24 
hours after returning the open loop to the 
peritoneum and made a study of conditions 
therein. The small bowel of a dog, with its 
relatively small lumen and thick musculature, 
when perforated or cut across, does not pro- 
duce so rapid a contamination as does the 
small bowel of man. From our observations, 
it requires approximately 24 hours of con- 
tamination from such a loop to produce a 
serious spreading peritonitis the same as that 
which would be found in the human 6 to 8 
hours after a similar perforation. Our purpose 
was to determine what benefit, if any, could 
be expected by the removal of a septic focus 
in such spreading infections as almost uni- 
formly lead to a fatal general peritonitis. 
Fourteen of these animals, or 42 per cent, 
lived and were killed with ether at periods 
ranging from 15 to 65 days after operation. 
There was no gross purulent exudate in any 
of the 14. We characterized the abdomen in 
this series as ‘‘clinically clean.” The numerous 
organized adhesions, which in 3 of the series 
were dense, bore out the assumption that the 
peritonitis from which this series had re- 
covered was diffuse and not local. When a 
dog recovers spontaneously from a peritoneal 
abscess the abscess will persist a long time 
with the animal apparently healthy. We have 
opened such abscesses in previous series of 
experiments after 100 days or more. When 
we re-opened the abdomen of animals 24 
hours after returning thereto the open loop, 
the first observation made was that con- 
cerning the extent of the peritonitis. At this 
period (24 hours) this was never general, ex- 
cept in those animals in which a leaky 
anastomosis was left. The zone of spreacing 
infection involved about half of the perito- 
neum. Pelvis and diaphragm at this time 
were free from signs of infection. We em- 
phasize this point because we believe that 
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ceneral peritonitis is often fallaciously diag- 
nosed in the presence of a diffuse, but more 
or less limited, infection. Whenever we found 
a general peritonitis, it was either in a 
moribund animal or at autopsy. 

Further observation on this spreading in- 
fection may be recorded. The intensity of 
reaction was greatest at the zone of soiling 
and diminished more or less radially as one 
left this zone. Smears made from the surfaces 
of bowel and omentum in the zone of spread 
were densely packed with pus cells and with 
bacteria. Smears made from loops distant 
from the zone of reaction and from the exudate 
in contact with these loops were densely 
packed with pus cells, but always showed a 
marked diminution in the number of bacteria 
present. Smears of the exudate in portions of 
the peritoneum not yet inflamed, such as the 
pelvis, occasionally showed no organisms at 
all. We have found free loops of bowel 
covered with such an exudate without show- 
ing obvious pathological change. This rep- 
resents the stage of contamination and we 
believe that the discovery of such an exudate 
at a distance from the zone of spread has 
erroneously led to the diagnosis of general 


peritonitis in man and was largely responsible 
for the now obsolete practice of multiple stab 


wounds for drainage. When the exudate is 
characterized by an abundance of fibrin, the 
limits of spread are frequently sharply de- 
marcated by fibrin deposits upon the bowel 
surface resembling ridges, even though there 
be no encapsulation nor adhesions at these 
points. Fibrinous adhesions agglutinating 
contiguous surfaces during the period of active 
spread in other parts of the peritoneum, rep- 
resent local zones of recovery. In animals 
that have died of a general peritonitis, when 
such adherent surfaces are separated and 
smears are made from such surfaces, a definite 
diminution of both pus cells and bacteria is 
always shown and occasionally a complete 
absence of the latter. 

Of the 19 deaths, 5 were due to local peri- 
tonitis or abscess, in contrast with only 1 case 
of localization in the 31 animals that were 
not re-operated upon. This point will be dis- 
cussed later in connection with the problems 
of drainage. Of the 14 animals that died from 


general peritonitis, the average postoperative 
duration of life was 5'4 days, while those that 
died from abscess lived an average of 714 days. 
From this we may assume that the removal of 
the septic focus of the 24 hour period de- 
creased the virulence of the infection, even in 
those animals that died of general peritonitis. 
The mortality of this series would probably 
have been lowered further had the animals 
with abscess been re-operated upon. 

In a second series of 20 animals the ab- 
domen was re-opened at the end of 24 hours 
of contamination from an open loop. The 
loop was removed at this time (24 hours), 
as was done in the previous series. Two drains 
of glove rubber about 5 centimeters in width 
were inserted through the same incision; 1 
drain extending toward the pelvis, the other 
toward the upper abdomen. Both drains 
crossed the vicinity of the original source of 
contamination and zone of spread and ex- 
tended into zones where exudate was present, 
but gross peritoneal changes were absent. 
We mention this point because we believe that 
too frequently the exudate, rather than the 
pathological changes in the peritoneum, con- 
stitutes an indication for drainage. The 
abdominal wall was closed rather loosely 
about the drains, which were sutured into 
place. One of these animals died of hemor- 
rhage from the cut end of the open loop; an- 
other died from an anesthetic during the sec- 
ond operation. This left 18 for study. The 
mortality of this series was roo per cent. The 
average duration of life was a little over 4 
days. Fifty per cent of these animals lived 
less than 3 days. Two animals lived to days 
or more. The cause of death in 17 of this 
series was a suppurative general peritonitis. 
One animal that died on the fourteenth day 
showed evidence of a general peritonitis that 
was subsiding, the cause of death being 
bilateral streptococcus pneumonia. 

At autopsy in every instance there was 
sufficient encapsulation of the drain to prevent 
its functioning as such. Drains in the lower 
half of the abdomen showed more complete 
encapsulation than those in the upper half, 
due chiefly to the action of the omentum. 
Drains unfailingly evoked more fibrin in their 
encapsulation than the perforative lesion. 
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Drains evoked fibrin when there was no 
evidence of it elsewhere and in the presence 
of an exudate quite watery in its consistency. 
Multiple small residual abscesses occurred 
within the encapsulated drainage tract in 5 
instances. Evacuation of these abscesses 
along the drain was prevented by filmy, 
fibrinous adhesions to the drain. Fibrinous 
attachments to rubber are neither as ex- 
tensive nor as firm as in the case of gauze, 
but a very small amount of encapsulation of 
the drain is sufficient to interfere with its 
function. It has been our observation in ex- 
perimental peritonitis that complete encap- 
sulation of a soft rubber drain seldom occurs, 
but a single slender band of fibrin prevents 
escape of exudate. Clinically we have no way 
of estimating the patency of a drain without 
re-opening the abdomen. Yates called atten- 
tion to this point in studies on normal perito- 
neum and in mild peritonitis produced by 
intraperitoneal injections of bacteria. 

In the 9 animals that died in less than 3 
days the exudate was slight in amount, none 
of them having more than 4o or 50 cubic 
centimeters, with the exception of 1, which 
had a little over too cubic centimeters. 
Scantiness of exudate is quite characteristic 
of virulent infection and could not be at- 
tributed to loss of exudate along the drain. 

In a series of 5 animals we increased the 
virulence of infection by producing a per- 
foration of the terminal ileum. The perfora- 
tion was approximately '4 the lumen of the 
bowel, which averaged about 1 centimeter. 
Such animals rarely lived more than 24 to 30 
hours; 1 died in 17 or 18 hours. In the re- 
maining 4, drains were inserted in the vicinity 
of the perforation. The dogs were killed with 
ether and re-opened, 2 in 3 hours and 2 in 4 
hours after the insertion of the drains. All 
4 showed encapsulation sufficient to prevent 
function of the drain as such, although the 
animals were approximately within 6 hours 
from death with a virulent peritonitis. The 
exudate in all 4 animals was characterized by 
a scantiness of fibrin. 


DEDUCTIONS 


We shall not review the literature of drain- 
age in peritonitis; it is voluminous, particu- 


larly in the clinical phases. Methods too 
numerous to mention for draining the peri- 
toneum have been suggested, tried out, and 
abandoned. It would seem, were it physically 
possible to do so, that efficient drainage wou|c| 
offer possibilities in diffuse peritonitis. In an 
earlier study (1) in the normal and in mox| 
erately inflamed peritoneum, we were able io 
keep tubular drains patent for more than 48 
hours by the use of hypertonic dextrose solu- 
tion. In a like manner, we were able to pre 
vent adhesions between inflamed contiguous 
loops of bowel by maintaining a transudate 
in the abdomen during the period of heali) 
Such a transudate prevents fibrin formati 
by dilution of the inflammatory exudate. 
the presence of a virulent diffuse peritonitis 
of the type that we have been using, a hy}. 
tonic dextrose solution fails to prevent « 
capsulation of the drain and mortality 
markedly increased, probably because of « 
more rapid diffusion of the infection. 

Every medical student is taught that drai: 
age of the peritoneum is physically impossib| 
However, it is also true that drains are sti)! 
used in diffuse peritonitis, and that in death 
following such a lesion, the tendency is to 
place the burden of responsibility upon the 
shoulders of the man who does not drain. 
This inconsistency between the well known 
experimental observations of numerous work 
ers and clinical conceptions and treatment oi 
this disease we believe is based on three 
factors: (1) there is still a difference o! 
opinion as to duration of the effectiveness oi 
a drain; (2) the idea is still prevalent that 
some types of drains are more effective thai 
others; and (3) the operator’s conception 0! 
the type and extent of the peritonitis with 
which he is dealing is often erroneous. Our 
experimental observations are opposed to th: 
clinical observation of Hertzler, who states 
“the more fluid the exudate, the longer drain 
age will continue... in virulent . . . infections 
where all efforts at adhesion formation ar 
nullified, drainage may continue for a long 
period.” Other observers in both exper! 
mental and human peritonitis have expressc:! 
the opinion that in such forms of peritonit! 
drainage may be long continued. If any on 
fact in our work is worthy of emphasis, it | 
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that the character of the exudate has no 
bearing on the effectiveness of the drain or 
its freedom from interference by encapsula- 
tion, and that the drain is far more provoca- 
tive of encapsulation than a perforation or 
other source of infection. 

One cannot question the necessity for drain- 
age in local peritonitis. Immobility of peri- 
toneal viscera making up the wall of such an 
abscess prevents encapsulation in the same 
manner that it occurs in the presence of 
mobile peritoneal viscera. Quite frequently a 
larger than ordinary abscess the confines of 
which are not determined is mistaken for a 
general peritonitis and a cure of this condition 
is recorded. In a virulent and rapidly spread- 
ing diffuse peritonitis, we believe that drains 
of any kind are not only useless, but increase 
the degree of contamination and the rapidity 
of spread in territory beyond the zone of 
involvement. We believe that this is even 


more true in man whose peritoneum reacts to 
a lesser degree of soiling than does that of the 
dog. Clinically we know that a serious spread- 
ing peritonitis may be set up by the careless 
handling of a local process, even when the 
contamination is no more than that of a finger 
or a tampon pushed into the free cavity. 


One may readily extraperitonealize a zone 
of uninflamed or slightly inflamed peritoneum 
by a drain. In an impending fistulous tract, 
leading to bowel or bile tracts, such a maneu- 
ver is effective, but in our experience with 
dog peritonitis a drain fails to extraperitoneal- 
ize a zone of actively spreading peritonitis, or 
to promote a flow of limiting plastic exudate 
about the zone of spread. In this connection, 
Yates rather humorously states “nothing is 
more perplexing than to determine just how 
the peritoneum distinguishes whether it is 
being walled off or drained.” The drain will 
become encapsulated within the zone of 
spread, but the intensity of the spread is 
apparently increased rather than inhibited by 
the drain. In human peritonitis of the spread- 
ing type, clinical deductions as to the extent 
are frequently erroneous, and no incision suf- 
ficiently large to establish the extent of the 
lesion is justified. The character of the exu- 
date will often give an accurate clue as to the 
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extent of the lesion or at least to differentiate 
a well localized from a spreading process. 

If we were to state the clinical application 
of our experimental observations we would 
say, first, that in a spreading peritonitis the 
focus should always be removed. Second, that 
the removal of the exudate present at the time 
of operation is very important, as resorption 
of a large amount of toxic exudate contributes 
greatly to the morbidity and to the mortality. 
Aspiration is the most satisfactory method of 
accomplishing this, since it can be done com- 
pletely without contamination of unsoiled ter- 
ritory and it cannot be done with a drain. 
Third, we believe the abdomen should be 
closed and the abdominal wall down to the 
peritoneum drained to prevent phlegmon of 
fascial and subcutaneous spaces. 

CONCLUSIONS 

1. In an experimental severe spreading 
peritonitis, such as follows bowel perforation, 
and is accompanied by a mortality of over 
go per cent, removal of the septic focus and 
closure of the abdominal wall reduces the 
mortality to 58 per cent. 

2. The institution of soft rubber drainage 
in such an experimental lesion is followed by 
a mortality of 100 per cent. 

3. The duration of the effectiveness of a 
drain is not modified by the character of the 
exudate. Prolonged drainage of an exudate 
thin in consistency appears to be impossible. 

4. The mere presence of a purulent exudate 
at a distance from the primary focus of in- 
fection does not justify the diagnosis of general 
peritonitis. 

5. A drain does not extraperitonealize a 
zone already the site of spreading infection. 
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CERTAIN TANGIBLE FACTORS IN THE ETIOLOGY OF URINARY 
CALCULUS! 


J. S. EISENSTAEDT, 


HE factors producing urinary calculus 

are as yet not fully understood. Differ- 

ent types of concretions are the result 
of various etiological elements, which may 
operate in many different combinations. The 
problem of etiology can not be solved by any 
simple formula. The following factors have 
been noted: 

As to geographical distribution, stone is 
more common in India, China, and Egypt. 

The races more commonly affected are the 
Hindus, Arabs, Chinese, and Anglo-Saxons. 

Heredity is of little importance except in 
cystin stones. 

Regarding the effect of diet on stone it has 
been found that stone is much more common 
in those living on a monotonous diet, than in 
those who have a good, varied diet. Joly 
states that in no case can the formation of 
stone be attributed to excess of stone forming 
substances in the diet. 

At present some experimental data shows 
that stone may be associated with vitamin A 
deficiency. 

Chronic diseases are the cause of urinary 
stone in some instances. Prolonged immobi- 
lization for fracture and wounds, especially 
suppurating ones in which the urinary tract 
becomes infected—particularly when the ba- 
cillus coli and staphylococci are the infecting 
organisms—may be etiological factors. 

In spinal injuries and disease, urinary in- 
fection plays an important réle. Mueller 
found bilateral urinary calculus in 8 of tro 
cases of fracture of the spine which came to 
autopsy. Various types of spinal diseases as- 
sociated with stone are spondylitis, arthritis 
deformans, and spondylitis deformans. The 
largest bladder stone I have removed was in 
a patient with a severe spondylitis deformans. 

Congenital anomalies of the urinary tract 
such as double kidney, bifid pelvis, horseshoe 

kidney, hypoplastic kidney, solitary kidney, 
cystic kidney, and anomalies of blood vessels 
of the kidney, are etiological factors. It is 
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noteworthy that all of these anomalies pre- 
dispose to urinary stasis. 

Males are affected two or three times as 
often as females. 

The third and fourth decades are the most 
frequent ages for the appearance of stone. 

Urinary calculi may be divided into pri- 
mary and secondary types: In the primary 
type the calculus is formed in the apparently 
healthy urinary tract and is composed en- 
tirely of substances found in the urine from 
which it originates. The calculus may be com- 
posed of: (a) uric acid, (b) xanthin, (c) cal- 
cium oxylate, and (d) cystin. 

In the secondary type the calculus forms 
as a result of some pathological change in the 
urinary organs, inflammatory or otherwise, 
and develops on a preforméd nucleus. 

My deductions regarding secondary cal- 
culus are based on a study of 55 cases. In all 
of these cases the stones were septic or in- 
fected and were obtained at operation or by 
manipulation through the natural passages. 

Undoubtedly, the two most important fac- 
tors in the production of stone are urinary 
stasis and the consequent urinary infection. 

It is conceded by most genito-urinary sur- 
geons, that a urinary tract will not harbor in- 
fection for a long period, provided there is no 
stasis and provided there is no interference 
with the unimpeded flow of urine from the 
tubules to the outer world. Conversely, if 
stasis continues to be present, it is practically 
impossible to rid the urinary tract of infection. 

Two important factors in the production of 
stasis are: (1) toxic damage to the pelvic and 
ureteral musculature as a result of which the 
expulsive ability is markedly decreased, and 
(2) the presence of a peripyelitis and peri- 
ureteritis which produces mechanical changes 
in the excretory passages, thereby preis- 
posing to stagnation. 

D’Economos, of Athens, states “ There is no 
bacillus coli infection of the urinary tract 
without urinary stasis, but often this stasis is 


1From the Michael Reese Hospital, Department of Urology, and the Nelson Morris Institute for Medical Research. 
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slight or is difficult to discover, thus it appears 
very often without being perceived.” This 
fact has been substantiated by several work- 
ers who have studied the pyelitis of pregnancy. 
These workers have shown graphically, inter- 
ference with free drainage from the pelves of 
the kidney. 

Stasis resulting from pathological changes 
in any portion of the urinary tract has a pro- 
found influence on stone formation because 
the free drainage of urine is interfered with 
and infection is promoted. In observing sev- 
eral pyelograms showing stone in the calyx, 
a definite narrowing of the neck of the calyx 
was discernible, and at operation the site and 
character of the stenosis was easily verified. 

The comparative frequency of narrowing at 
the juxtavesical portion of the ureter as a 
result of adnexal disease in the male is well 
known. Hellstrém and Grossman have called 
attention to this condition as probably the 
most important factor in explanation of the 
appearance of stone more frequently in the 
male and of its greatest frequency in the third 
and fourth decades, at which time gonorrhoea 
is a common disease. To both of these con- 
ceptions I subscribe. The association of blad- 
der stone with hypertrophy of the prostate is 
not uncommon. Young states: “Without an 
infravesical obstruction there will be no blad- 
der stone of renal origin. However, a very 
slight obstruction, giving no urinary symp- 
toms may be sufficient to cause the retention 
of a small stone.” 

In cases of non-infected stones, mechanical 
stasis is seldom demonstrable. 

The persistence of infection suggests that 
stasis is present at some point in the urinary 
tract, as a result either of some mechanical 
obstruction or of some other factor influencing 
the dynamics of some organ in the tract. 
There may be a nerve lesion of some type or 
other. 

Infections of the urinary tract are for the 
most part hematogenous and the primary in- 
fection may be in an organ near at hand or in 
a remote part of the body. An analysis of the 
histories of 700 cases revealed postinfluenzal 
pyelitis as a common factor; male adnexal in- 
flammations and infections of the teeth, ton- 
sils, and sinuses were relatively frequent. 
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How can infection of the urinary tract be 
one of the two most important factors in 
stone formation? Theoretically, the following 
reasons may be suggested: 

1. Infection of the urinary tract causes a 
direct toxic action on the secretory apparatus, 
especially on the specific secretion of acid. 

2. Infection produces changes in the for- 
mation and excretion of colloids which are 
said to be necessary for retaining in solution 
the crystalloids present; moreover, the pres- 
ence of the products of inflammation in the 
urine disturbs the colloid-crystalloid balance. 

3. The infecting organisms and resulting 
products of inflammation often serve as nuclei 
for the formation of secretions. 

Experiments are now being made at the 
Michael Reese Hospital with the hope of 
clearing up some of the disputed points. The 
results are briefly stated. 

All the 55 stones examined bacteriologically 
were infected. The technique used was that 
of Hellstrém. Half of the larger stones and 
the whole of the smaller stones were placed 
in a glass beaker containing dilute hydro- 
chloric acid, and permitted to dissolve until 
only a small nucleus remained. This nucleus 
was then smeared on glass slides and stained 
by the Gram method. The halves of the 
larger stones, which were of sufficient size to 
be split in half, under strict aseptic conditions, 
were repeatedly passed through boiling water, 
then broken up and inoculated into various 
culture media. When the cultures were ex- 
amined it was found that our results closely 
paralleled those obtained by Hellstrém. 

Examination of the stones yielded the 
following organisms: 
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Stones 
Staphylococci, alone 
PRUE R O ie GRE es. isc occa Gd tune se anaes Chao ees 8 
Streptococci, alone 
Streptococci and staphylococci 
Bacillus coli and staphylococci 
HaCHlus’ COM ANG StTEPLOCOCE!, «.....5.0.606 cece cee cee ae 
Bacillus proteus 
Bacillus proteus and staphylococci 


These stones can not be regarded as the 
result of a primary phosphaturia with second- 
ary infection, because the bacteria were ac- 
tually found in the nuclei of the stones. 

Similar work has recently been reported by 
Grossman at von Lichtenberg’s clinic and by 
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others. Grossman found nearly twice as many 
stones containing bacillus coli alone as staphy- 
lococci, while in our series staphylococci ap- 
peared three times as often as did bacillus coli. 

After the first ten or twelve stones were 
examined one could quite accurately foretell 
the type of organism most likely to be found 
in the nucleus. The large, irregular stones uni- 
formly contained bacillus coli alone or it was 
the predominating organism, while in the 
small, dark brown or black stones which were 
eventually passed via the natural passages, 
cocci of some form were always found in the 
nuclei, especially the staphylococci. The stones 
of intermediate size obtained by pyelotomy or 
rarely by nephrotomy likewise showed staphy- 
lococci in the majority of instances. 

Rovsing expressed the opinion that a urea- 
splitting organism, especially the staphylo- 
coccus, was the most frequent cause of recurrent 
urinary calculi. Encouraged by the recent 
work of Earlham and Pillet, I undertook a 
study of a series of strains of staphylococci. 
Thus far 23 strains obtained from various 
sources have been examined by a rather simple 
but accurate laboratory technique to de- 
termine their ability to split urea. Of these, 
7 are definite urea-splitters, producing a defi- 
nite increase in hydrogen-ion concentration in 
the medium used, a 1 per cent solution of urea 
in peptone water. In the splitting of urea 
ammonium carbonate is formed, which pro- 
duces ammoniacal urine. We have also de- 
termined the hydrogen-ion concentration of 
the urine secured by means of the ureteral 
catheter in cases of stone and with the excep- 
tion of urate stones, the hydrogen-ion con- 
centration of the affected side has been uni- 
formly higher than that of the healthy side. 

Experiments have shown that staphylo- 
cocci as well as a few strains of the bacillus 
coli will produce the precipitation of crystals 
when inoculated into sterile urines, while in 
the controls, which of course remain sterile, 
no precipitate occurs. The hydrogen-ion con- 
centration of the inoculated tubes also is 
greatly increased, while that of the controls is 
slightly if at all affected. This is of significance 
clinically because in several cases of upper 
urinary tract infection either in the presence 
of stone or its absence we have determined 


that the hydrogen-ion values return to normal 
when the urine becomes sterile after appro- 
priate treatment. 

Pillet experimented with numerous organ- 
isms of various groups and found that the 
staphylococcus and bacillus proteus could 
produce precipitation of crystals when inocu- 
lated into sterile urines and incubated at 37 
degrees C. for 24 hours and then left at ordi- 
nary temperatures for several days, while ha- 
cillus coli produced such precipitation only very 
slowly. His experiments were well controlled 
and no precipitation of salts took place in the 
control tubes. 

Cyranka states that some strains of bacillus 
coli have the ability to split urea but pre- 
supposes changes in the protective colloids of 
the urine. 

Hellstrém made an ingenious series of ex- 
periments, and subjected some of the urines 
to be inoculated, to agitation with animal 
charcoal in order to enmesh the greater 
amount of colloids present. After inoculating 
the treated urines and the untreated urines 
with a known urea splitter, he found that 
they behaved similarly; in fact, the alkalinity 
of the untreated urine was slightly greater 
than that portion which had been deprived of 
its colloids. The hydrogen-ion concentration 
of both was markedly increased and there 
appeared a precipitate of urinary salts, cal- 
cium phosphates, and ammonium urates in 
both. The hydrogen-ion concentration of the 
controls was very slightly increased and there 
was no precipitate of salts. 

This would tend to show that the so called 
protective colloids did not exert their anti- 
cipated effect, because the filtrate titrated 
against one-tenth normal hydrochloric acid 
required slightly less hydrochloric acid to 
neutralize than did the whole urine. This 
point of view has also been expressed by 
Colonel Newcomb in the Jndian Journal of 
Medical Research. He subjected urine to dial- 
ysis through a dialyzing sac, and found that 
the precipitation occurred more often in the 
liquid within the sac containing the colloics, 
than it did outside in that portion in which 
the colloids were absent. This shows that the 
urinary salts are not firmly attached to the 
colloids. When precipitation did occur in 
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the outside liquid not containing colloids, the 
solution completely cleared by restoring the 
hydrogen-ion concentration to its original 
value. The behavior of both the inside and 
outside solutions as regards precipitation 
seemed in each instance to run exactly parallel 
and be dependent only on the hydrogen-ion 
concentration and to have nothing to do with 
the presence or absence of the urinary colloids. 

He calls attention to the fact that uric acid 
is well known to dissolve more readily in the 
presence of many substances, among others, 
phosphates, which are always present in the 
urine. Furthermore, uric acid in the urine 
does not exist entirely as uric acid. The same 
applies to calcium oxalate, or rather to the 
oxalate ion. 

By the experimental use of other colloids 
such as starch, gelatin, serum, albumin, milk, 
he showed that these likewise had no effect 
upon the solubility of uric acid, oxalates, and 
phosphates, in an artificial mixture of salts, 
resembling urine. 

The same point of view is expressed by J. 
Meyer! in a lengthy paper on precipitation of 
salts from the urine, with special reference to 
stone formation, in which he concludes that, 
in every respect, precipitation of crystalloids 
from the urine follows precipitation from any 
complex solution and that the urinary col- 
loids, which are undoubtedly present, have 
nothing to do with precipitation of salts from 
the urine, or maintaining them in solution. 

Numerous writers, including Osborne and 
Mendel, Fujimaki, McCarrison, Van Leersum, 
and others have reported the artificial pro- 
duction of stones in animals, when kept for a 
long time on a diet low in vitamin A. These 
experiments may possibly be interpreted as an 
analogy to explain the cases occurring in in- 
fants at the breast, in Dalmatia, where vesical 
calculi in nurslings is common, and when the 
mothers often are in a state of marked mal- 
nutrition. Similar circumstances may be im- 
portant in India, Egypt, and China where 
famine often appears. However, it would seem 
that the effect of a diet very low in vitamin A, 
acts in an indirect manner rather than as a 
specific etiological factor. As a result of diet- 
ing experimental animals—rats have been 

'Ztschr, f. klin. Med., 1929, Aug. 7, 613. 
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used chiefly—a profound state of malnutri- 
tion occurs; in fact, many experimental ani- 
mals die before stone formation takes place. 
Therefore, as a result of the severe nutritional 
disorder they are more susceptible to infec- 
tions of all kinds. Experimentally it has been 
shown that infection of the urinary tract oc- 
curs in an overwhelming percentage of cases. 
Of course, other localizations of infection co- 
exist. The stones produced are phosphatic and 
only 14 per cent in one series were aseptic 
while in another and larger series 97 per cent 
were infected. Therefore it seems that the 
chief effect of vitamin A deficiency is to in- 
crease the susceptibility to infection and that 
infection of the urinary tract occurs in almost 
every animal so dieted. Incidentally, the ex- 
perimental diet is highly alkaline. 

I have omitted a discussion of the chem- 
istry of infected urinary calculi because it 
seems to afford no important data from an 
etiological point of view. So few stones are 
made up of one component alone that I did 
not think important deductions could be 
made from their chemical analysis. 

SUMMARY AND CONCLUSIONS 

An attempt has been made to discuss cer- 
tain etiological factors in the formation of 
urinary calculus. 

1. Urinary stasis is of greatest importance, 
from whatever cause or wherever located. 

2. Infection of the urinary tract is subse- 
quent to, and dependent upon, urinary stasis. 

3. If the infecting organism is a urea split- 
ter, the likelihood of stone formation is mark- 
edly increased. 

4. Certain bacteria, especially those be- 
longing to the staphylococcus albus group, are 
potent urea splitters and produce alkaline 
urine. 

5. The nuclei of the entire series of 55 
stones examined contained bacteria, which ap- 
pear to be material factors in their production. 

6. The hydrogen-ion concentration of the 
urine is an important determination. It seems 
to be the material factor in the precipitation 
of urinary salts. The hydrogen-ion concen- 


* tration of the urine obtained from the diseased 


side is usually higher than that from the 
healthy side in cases of lithiasis. 
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7. When the urine becomes sterile again 
after appropriate treatment for stone or in- 
fection, or both, the hydrogen-ion concentra- 
tion tends to return to normal. 

8. In the light of recent experimental work 
it appears that the so called protective urinary 
colloids may not play the important rdle 
ascribed to them. 

g. Vitamin A deficiency seems to be an in- 
direct contributing factor in experimental 
calculus formation, producing an increased 
susceptibility to infection in general and espe- 
cially in the urinary tract. 


To Dr. Howell, Miss Beverly, and Miss Breaks from the 
department of bacteriology, and to Dr. Cohen of the 
chemistry department of the Nelson Morris Institute for 
Research, I wish to express my thanks for much assistance. 
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SURGICAL SIGNIFICANCE OF DERANGEMENT OF INTESTINAL 
ROTATION AND DISTRIBUTION 


THOMAS MEARES GREEN, M.D., F.A.C.S., Witmincton, Norta CAROLINA 


URING fetal development, many de- 


rangements of distribution of the 

abdominal portion of the alimentary 
tract may occur. Those derangements that 
cal! most frequently for immediate relief 
manifest themselves with volvulus during 
early infancy and are due largely to improper 
disposition of the abdominal portion of the 
alimentary tract. The first portion, or fore- 
gut, from which the stomach and duodenum 
as far as the biliary papilla is formed, is prac- 
tically never at error in location or attach- 
ment. This is quite true of the third portion, 
or hindgut, from which is elaborated the left 
transverse colon, sigmoid, and rectum. In the 
midgut portion, however, from which arises 
the terminal duodenum, jejunum, ileum, 
cecum, ascending and right half of the trans- 
verse colon, practically all of the errors of dis- 
position or attachment occur. In order that 
we may better understand the pathology of 
these errors of distribution and attachment, 
let us briefly review the normal development 
of the abdominal portion of the alimentary 
tract, its formation, its distribution, as well as 


its fixation within the abdomen. At about the 
fifth week of (Fig. 1) fetal life the abdominal 
alimentary tract is composed of three distinct 
loops or subdivisions, which may be desig 
nated as the foregut, midgut, and hindgut, al! 
of which are attached by their special mesen- 
teries to the aorta in the mid body line. In 
each mesentery runs the special blood vessc! 
for its supply; that is, the coeliac axis to the 
foregut, the superior mesenteric artery to the 
midgut, and the inferior mesenteric artery to 
the hindgut. Already at this stage, the bulge 
of the stomach may be seen on the foregut, and 
the cecal bud, or beginning of the formation 
of the cecum, on the midgut. As the stomach 
grows it develops more rapidly on its greater 
curvature than on the lesser curvature, caus 
ing it to assume the oblique and finally tran 

verse position (Fig. 2). It carries the first po: 

tion of the duodenum with it, giving to that 
portion of the duodenum its horseshoe-like 
curve, which is further accentuated by the « 

velopment of the pancreatic bud within its 
curve. The thickened, shortened mesenters 
of the duodenum further serves to fix this por 
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Fig. 1. The primitive alimentary tract at the fifth week 
consisting of foregut, midgut, and hindgut attached to the 
aorta in the mid body line by their special mesenteries in 
which is seen the special arterial blood supply, cecal axis 
to foregut, superior mesenteric artery to midgut, and infe- 
rior mesenteric artery to the hindgut. 

Fig. 2. Stomach becomes more transverse in position, 
carrying duodenum with it in a curve. Here the hindgut is 
definitely to the left side and midgut to the right. Non- 


tion. The development of the stomach and 
most of the duodenum is controlled by intrin- 
sic forces and not dependent upon other fac- 
tors, hence this constancy of position. From 
the upper end of the mesentery of the hindgut, 
which occupies a midline position, there de- 
velops a thickening or band-like formation 
within its mesentery, which attaches the upper 
portion of the hindgut to the vicinity of the 
origin of the superior mesenteric artery. This 
band, as described by Frazier and Robbins, 
does not grow as rapidly as the gut or its mes- 
entery, so therefore is much shorter and acts 
as an anchorage. The hindgut, being hitched 
up at this point by this band, gradually be- 
comes flexed, which flexure is known as the 
colic angle. The position of the hindgut then 
becomes fixed at an early date and like the 
foregut is constant in its position. The mid- 
gut can be seen now as a loop situated within 
the abdomen and protruding partly out 
through the umbilical opening into the cord. 
The herniation of the midgut becomes neces- 
sary due, as Frazier has suggested, to the 
rapid development and abnormal size of the 
fetal liver as well as to the rapid growth of the 
gut itself, which literally pushes the midgut 
into the cord. Traversing the mesentery of 
the midgut is the superior mesenteric artery, 
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rotation is a persistence of this relation. Arrow indicates 
point of pressure of left umbilical vein. 

Fig. 3. Eighth week. Here the left umbilical vein has 
pressed the pre-arterial sediment of the midgut loop down- 
ward and to the right, forcing the postarterial segment up- 
ward and to the left, thus causing the midgut to assume an 
“S” shape. The first stage of rotation has been accom- 
plished. 


which enters the mesentery at the constricted 
area between the duodenum and the colic 
angle. This narrow mesentery is known as the 
fetal mesentery. The mesentery of the mid- 
gut is divided in two portions by the superior 
mesenteric artery, one portion known as the 
pre-arterial portion, the other the postarterial 
portion. As we have just seen, these two 
leaves of the midgut mesentery are attached 
posteriorly in the narrow space known as the 
duodenocolic angle. The development of the 
midgut is now very rapid and that portion of 
it supplied by the anterior or pre-arterial 
leaflet develops more rapidly in length than 
the portion attached to the postarterial leaf- 
let. Indeed, the postarterial leaflet gradually 
becomes shorter and thicker. The right um- 
bilical vein has now become obliterated but 
the left persists, pressing down on the pre- 
arterial portion of the midgut loop (Fig. 3), 
due to the enlarged liver forcing it down and to 
the right, the postarterial leaflet being pushed 
up and to the left, causing the midgut to 
assume an “‘S”’ shape appearence. This con- 
stitutes the first stage of rotation. Anomalies 
of this stage occur only in the presence 
of total extroversion. There is also an in- 
creased growth in the cxcal bud and the colon 
above it. This first stage of rotation occurs 
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Fig. 4. Tenth week. Here the pre-arterial segment 
(small intestine) of the midgut has already begun to enter 
the abdomen, rotating anticlockwise beneath the superior 
mesenteric artery. This represents further progress of the 
second stage of rotation. 


between the fifth and tenth weeks. At the be- 
ginning of the tenth week we see the second 
stage of rotation begin. According to Frazier 
and Robbins, there occursat this timea definite 
shrinkage of the size of the liver so that space 
within the abdominal cavity is now available. 
Indeed, a suction force or vacuum is created 
so that the midgut gradually begins to return 
co the abdomen. This is facilitated by the fact 
that the cecum is so large that it remains in 
the cord with the most distal loop of the mid- 
gut and enters the abdomen last (Fig. 4). The 
superior mesenteric artery passes obliquely 
downward from its origin at the aorta out 
through the umbilical opening so that it 
stretches like a rope across the abdomen. It 
is manifest that all of the gut cannot return at 


Fig. 6. The cecum is shown in its several positions as it 
gradually descends toward the right iliac fossa due to the 
elongation and growth of the colon. This together with the 
fixation of certain portions of the midgut and hindgut con- 
stitute the third stage of rotation which should be com- 
pleted at the fifth month. 
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(Gastrohepatic mn. 
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Fig. 5. Eleventh week. All of the pre-arterial si 
has entered the abdomen, rotated beneath the suj) 
mesenteric artery. As the succeeding coils entered the ab 
domen, the hindgut was crowded from the midline over 
the left and upward and downward, the coils of the | 
arterial leaflet arranging themselves from left hypo 
drium to right iliac fossa. The caecum entered last 
second stage of rotation has been completed. 


once through the comparatively small umbili- 
cal opening. In order for the gut to return 
to the abdomen it must do so in an or<erly 
manner if the proper distribution of its parts 
is to occur within the abdominal cavity. This 
normal reduction begins with the passage of 
that portion of the small gut nearest the duo- 
denum downward and beneath the mesenteric 
artery in an anti-clockwise manner, from right 
toleft. Other loops follow, until all have entered 
except the cecum with the terminal portion of 
the mesenteric artery. As the midgut passes 
into the abdomen the coils passing from right 
to left behind the superior mesenteric artery 
crowd over to the only available space within 
theabdomen; thatis, to the leftand upper areas, 
pushing the hindgut from its midline position 
over to the left and downward and backward. 
The last coil to leave the umbilicus carries the 
distal portion of the mesentery artery with it 
(Fig. 5). The cecum follows, but lies on an 
anterior plane to the small gut, on a level with 
the umbilicus and anterior to the mesenteric 
artery. As the colon grows, it lengthens and 
straightens out carrying the cecum upward 
and toward the under surface of the right lobe 
of the liver (Fig. 6). Later as it elongates it 
passes downward to the right iliac fossa, carry- 
ing with it the mesentery and superior mcscn- 
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Fig. 7. A type of non-rotation in which the cacum was 
fixed high and the ileum crossed the upper abdomen to 
enter it. 


teric artery. This completes the second stage 
of rotation. From its free unfixed position, we 
find that the caecum, when it first enters the 
abdomen, may pass in almost any direction, 
which accounts for most of the errors of im- 
proper distribution and abnormal fixation. In 
this anti-clockwise rotation about the superior 
mesenteric artery, the duodenum has been 
made to cross behind the artery, the caecum to 
cross in front of it—the hindgut being crowded 
downward and to the left—and the coils of the 
midgut to pass behind and arrange themselves 
from the left hypochondrium to the right iliac 
region. In the third stage of rotation, the 
cecum further elongates and descends to the 
right iliac region, the superior mesenteric 
artery deviating downward and to the right 
with it. The postarterial mesenteric leaflet 
becomes obliterated while the pre-arterial 
leaflet fuses with the posterior parietal perito- 
neum to form the mesentery of the small gut, 
acquiring an attachment from the second lum- 
bar vertebra downward to the right iliac ves- 
sels. This fusion is so marked with the caecum 
and the ascending colon that its mesentery is 
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Fig. 8. Another type of non-rotation in which the colon 
assumed a horseshoe shape and the ileum crossed the pelvis 
to enter it. 


practically obliterated like that of the hind- 
gut. However, the mesentery to the trans- 
verse colon remains long. 

Derangements of distribution include, ac- 
cording to Dott, (1) non-rotation, (2) mal- 
rotation, and (3) reverse rotation. 

Anomalies of distribution do not occur in 
the foregut or in the hindgut, because of their 
constancy of development and further be- 
cause their development is not so elaborated 
as that of the midgut. Further, it is rarely 
found to occur during the first and third stage 
of rotation in the midgut. It is common in the 
second stage. The etiology of anomalous 
arrangement and fixation of the gut is some- 
what obscure. Mr. Norman Dott explains it 
as due to the sudden return of all of that por- 
tion of the midgut situated within the cord 
through an abnormally large umbilical open- 
ing. This would preclude the orderly and 
gradual return of the pre-arterial loop of the 
midgut to the abdomen and hence prevent 
proper rotation and arrangement within the 
abdomen. Adhesions are not etiological fac- 
tors since only a mobile intestine could reach 
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Fig. 9. Here the cecum has passed to the pyloric region 
and become prematurely fixed. The cecum and pre- 
arterial segment now have a long mesentery attached only 
in the duodenocolic angle. Volvulus is most prone to occur. 

Fig. ro. A reverse rotation with the cecum fixed behind 


these abnormal positions. Different patho- 
logical arrangements of the midgut depend 
upon which direction the cecum takes after 
its reduction to the abdomen (Figs. 7 and 8). 
In non-rotation, it passes upward into the left 
quadrant, so that the entire colon and caecum 
are arranged to the left of the midline with the 








ate of vitellineé— 
artery and duct 





Fig. 12. Volvulus of the small gut, caecum, and ascend- 
ing and right half of the transverse colon (entire midgut). 
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the superior mesenteric artery. If the cecum does 
come fixed early, volvulus is apt to occur. 

Fig. 11. Volvulus of all the small gut (pre-arte: 
ment of the midgut). 


entire small bowel to the right of the midlin 
the ileum crossing from right to left to cnte 
the cecum. In mal-rotati (Fig. 9), th 
cecum passes up to the reg.o: of the pylorus 
and becomes attached there ur further ove 
into the subhepatic area, which preven! 
elongation and descent. This leaves ai 
gated, narrow mesentery of the fetal! 
with no points of fixation of the ileun 
jejunum except in the narrow duoden 
angle. In reverse rotation (Fig. 10) th« 

of small gut, instead of passing from rig 

left behind the superior mesenteric ar‘ 
pass from left to right in a clockwise mai 
This brings the cecum to lie behind the : 
rior mesenteric artery where it is fixed. | 

is a rare type of anomaly. Derangemen 
the third stage consists largely of an wu 
scended caecum in the subhepatic area, (1 
too early fixation; or to a pelvic cecum, <! 

no fixation. Under any of these cir 
stances, volvulus and obstruction may 0: 
especially in infants. The volvulus, as a 

is not sufficiently tight at first to inte 
with circulation, but it practically prod 
obstruction of the lumen of the gut. L 
however, circulatory disturbance will 0 
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Vig. 13, left. Stomach full, showing dilatation of stomach 
and duodenum down to biliary papille. 

‘ig. 14. Same view as shown in Figure 13 after vomiting 
had occurred, showing some dilatation of stomach and 
duodenum down to the biliary papilla. Obstruction is not 
complete so part of the opaque meal has passed into the 
jejunum. 


and gangrene develop. Clinically the condi- 
tion is not very difficult to diagnose in infants, 
but is especially difficult in older children and 
adults. In infants there is the picture of ob- 
struction, ince nt vomiting of everything, 
the presence of . ‘ristalic gastric waves. While 
this vomiting “. projectile it does not occur so 
soon after taking of food as in hypertrophic 
pyloric stenusis and contains large quantities 
of bile. The presence of bile in the vomitus 
suculd at once suggest that the condition is 
not pyloric stenosis. Early in the condition 
the obstruction is not always so complete and 
it is possible to find some milk curd and bile in 
the washing of the colon. The X-ray of the 
stomach will show the dilated stomach and 
duodenum down to the biliary papilla, and 
the X-ray of the colon will at once establish 
its position. When the volvulus occurs, it will 
usually include all of the small gut (Fig. 11) 
or all of the small gut with the cecum and 
ascending colon (Fig. 12). Mr. George Waugh, 
of London, recently published an interesting 
paper in which he reports 4 cases of 5 diag- 
nosed in older children. In addition to the 
peculiarity and irregularity of the abdominal 
pain, i.e., not associated with taking food or 
bowel movement, he lays great stress on the 
emptiness of the right side of the abdomen. 
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Fig. 15. Volvulus of the entire midgut with 112 turns in 
a clockwise direction. C:ecum and ascending colon are not 
fixed as no fusion of their mesentery with parietal perito- 
neum has occurred. 


It seems to occur more frequently in the male 
and during the first few days of life. When 
demonstrated in adults, these anomalous 
arrangements of the intestines are usually 
discovered during an operation for appendi- 
citis, the appendix found displaced, as it was 
in one of my cases. In reviewing 45 cases, 
Aorta, 
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Fig. 16. Band across the duodenum to cecum, prevent- 
ing complete descent and fixation of caecum and small gut. 
This band produces obstruction of the duodenum and pre 
disposes to volvulus by creating faulty attachment of the 
cecum and small gut. 
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lig. 17, left. Volvulus here included only the small bowel. The cacum has 
almost gained the right iliac fossa, its mesentery has partly fused with the post- 
parietal peritoneum; fixation was partial. Early and abnormal fusion of the mesen- 
tery of the first loop of jejunum with the mesentery of the transverse colon had 
occurred and an adhesion developed from the cecum across the duodenum at this 
area. The attachment of the mesentery of the remaining portion of the small 
bowel was over a comparatively small area. Hence too much mobility and 


volvulus. 


Fig. 18. Early fixation of the cecum preventing its descent to the right iliac 


fossa. 


Norman Dott found 35 discovered accidentally 
in adults who gave no symptoms. Weible re- 
ports a series of 67 cases of volvulus, many in 
adults. It may exist far more frequently than 
one would suppose. The treatment in infants 
is imperative and must be instituted at once. 
It is most important to know, not only that 
the volvulus exists, but it is well to know, as 
far as possible in a general way, what the 
anomalous distribution is. The incision must 
be located at the point in the abdomen which 
gives most ready access to the seat of pathol- 
ogy. Fortunately, the upper right rectus ap- 
proach usually answers this question. The 
treatment consists of reduction of the volvulus 
which we have seen includes usually all of the 
small gut. The mesentery of this mass of gut 
is untwisted, after which fixation at several 
points of the ascending colon and cecum to 
the parietal peritoneum is usually all sufficient. 
There is an extremely high mortality rate, 
particularly in infants. I feel, however, that 
this high mortality rate, especially in infants, 
is due to the fact that most of the patient’s 
were moribund when presented for surgery. 


The following case reports are submitte:! «is 


a contribution to the literature on this subi 


CasE 1. Baby R., aged to days, female chili! 
ferred by Dr. Bender of New Bern to Dr. J. B 
bury at the Babies’ Hospital, with whom it wa 
privilege to see the case. There was a history of | 


mal birth, this being the third normal child of t)ese 


parents. Vomiting began immediately after birth 
upon taking food, was incessant and projectile in 
character, and consisted of fluid swallowed, wit! a 
large quantity of bile. Colonic washings show: 
few milk curds (Figs. 13 and 14). X-ray pictur 
the barium filled stomach showed a marked dil 
tion of the stomach and duodenum. The child 
been sustained with glucose intravenously. An 
eration was advised, a diagnosis of duodenal at: 
having been made. The child was given '/7. grai 
morphine and the right rectus was opened in its i: 
dle third. Upon entering the abdomen a few \ 

of ether were given to complete the anesthesi« 
marked torsion of the entire midgut in a clock 
direction was demonstrated (Fig. 15). Circule 

in the mesentery was not interfered with. This ' 
consisted of one and one-half complete turns. 
unwinding the volvulus the gut could be readil\ 
tended with air blown into the stomach throu 
stomach tube and made to pass into the gu 
pressure on the stomach. The mesentery was « 
gated, narrow, of fetal type, and attached onl 
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the. 1odenocolic angle. This mesentery was common 
to t. : small gut, caecum, and ascending colon. No 
fixat on of the caecum and ascending colon had oc- 
curr The caecum and ascending colon were fixed 
ats. eral points to the parietal peritoneum with su- 
ture The child made an uninterrupted recovery 
and 3 now a well developed child of 6 months. 

(se 2. Baby S., a female child, 4 days old, was 
refe: ed to the Babies’ Hospital by Dr. J. W. Car- 
roll. of Wallace. It was my privilege to see this child 
wit) him and Dr. Sidbury. The child had been 
vom ting everything since birth which was normal. 
Von. ting was persistent, projectile, and consisted of 
fluids taken plus a great deal of bile. Peristaltic gas- 
tric waves were present, but vomiting did not occur 
as quickly after taking fluids as it does in pyloric 
stenosis. Washing of the colon showed a few milk 
flakes, but no bile. Operation was determined upon 
immediately; diagnosis, volvulus of the midgut. 
The child was given '/7. grain morphine and the 
right rectus was opened under a local anesthetic. 
No other anesthetic was necessary. There was a 
volvulus of 134 complete turns of the small gut in a 
clockwise direction (Fig. 16). The duodenum did 
not pass across the spine but ran downward to the 
right side of it and emerged from its rectoperitoneal 
position there. At this point a band was found 
which passed across the duodenum from above and 
was attached to the mesentery of the cecum below, 
having pulled the cecum sharply upward and to the 
left out of the right iliac fossa (Fig. 17). After the 
duodenum merged into the jejunum the first loop of 
jejunum passed upward and to the left, then across 
the spine, and downward totheright. The mesentery 
of this loop was fused with the mesentery of the 
transverse colon so that the jejunum really merged 
into the abdomen through the mesentery of this 
loop. I do not feel, however, that this condition had 
any bearing upon the pathology at hand. After the 
band across the duodenum was divided, the cecum 
was returned to the right iliac fossa and was fixed 
there by several sutures. The mesentery of the as- 
cending colon had been practically fused with the 
parietal peritoneum. This child made an excellent 
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recovery, but died at 6 months of age of pneumonia. 
No autopsy. 

Case 3. A colored adult, female, gave a history of 
mild repeated attacks of pain along the right costal 
border. In spite of this, I felt that the present acute 
attack was a postcexcal appendix of high location. 
At operation the cecum and ascending colon were 
found to lie in the subhepatic area (Fig. 18). Here 
was found a typical undescending cecum fixed in 
the subhepatic area with the ileum approaching it 
from below at the right angle. A large diseased ap 
pendix was removed. This girl made an uninter 
rupted recovery. 

I do not think that this malposition of the 
cecum interfered with her health. This is 
quite true in most pronounced types of mal 
rotation and non-rotation after adult life has 
been attained. 

DEDUCTIONS 

1. It is quite possible that derangements of 
distribution exist more frequently than is 
supposed. 

2. It seems reasonable to assume that the 
condition can be recognized more readily from 
a clinical standpoint. 

3. Early recognition will most certainly 
lead to improved results. 


BIBLIOGRAPHY 


1. Dott, Norman. Brit. J. Surg., 1923, xi, 251. 

2. FRAzIER and Rossrns. J. Anat., 1915, i, 75. 

3. Lawson, THEovore C. California & West. M. J. 
1927, Feb. 

. NEIMEIER. Canad. M. J. Ass. 

5. Pauit, A. N. Brit. M. J., 1927, June 18. 

6. SPENCER, F. M. Brit. M. J., 1927, June 4. 

7. VAUGHN. Virginia M. Semimonth., 1917, May. 

8. WaucGu, Greorce. Tr. Interst. Post Grad. M. Ass., 


1928. 
9. WEIBLE. Surg. Gynec. & Obst., 1914, xix. 
Wise. J. Am. M. Ass., 1920, July. 








SURGERY, 
INTERMITTENT GASTRIC 


KARL 


Attending Surgeon, 


GYNECOLOGY AND OBSTETRICS 


ILEUS 


A. MEYER, M.D., F 





DUE TO MECHANICAL 


*.A.C.S., CHICAGO 
Cook County Hospital 


CAUSES 


AND 


HARRY A. SING 


ER, M.D., Cutcaco 


Attending Physician, Cook County Hospital 


HE term gastric ileus denominates a 

clinical syndrome characterized by pain 

in the upper abdomen, vomiting of gas- 
tric contents, more or less distention of the 
stomach, and obstruction at the pylorus, as 
determined radiologically. As with ileus of 
the intestinal tract the gastric form may be 
either dynamic or mechanical. Of the two 
types the mechanical variety is of more par- 
ticular interest to the surgeon. Gastric ileus 
on a mechanical basis may be continuous or 
intermittent. The continuous type repre- 
sented by the familiar pyloric stenosis is well 
apprehended and its causes are a matter of 
common knowledge. The intermittent vari- 
ety is in general poorly understood and its 
various causes unknown to many. Even an 
intensive search through the literature does 
not shed much light, for merely unassociated 
and scattered bits of information pertaining 
to the subject are encountered. Failing to 
find any collected data in either texts or 
periodicals, we were led to study our own 
records from which we were able to gather 
examples of intermittent gastric ileus due to 
four different mechanical causes. These in- 
clude benign tumors, a malignant polypoid 
tumor, a gastrolith associated with a pre- 
existent pyloric stenosis, and an anomalous, 
redundant fold of prepyloric mucous mem- 
brane. 


BENIGN TUMORS OF THE STOMACH 

The most exemplary instance of intermit- 
tent gastric ileus on a mechanical basis is the 
benign, pedunculated tumor of the stomach. 
This type of neoplasm is capable of producing 
obstruction according to one of two mech- 
anisms. The new-growth may act as an ob- 
turator to the pylorus, functioning as a ball 
valve or it may incite such vigorous peristalsis 
as to produce intussusception of the stomach 
into the duodenum. It is quite likely that in 


the same case obturation and invaginati 
may occur simultaneously or alternately. ‘| 
first of these two primary mechanisms, nan 
ly, entanglement of the tumor in the pylo 
opening which is the more common varic' 
was introduced to the profession by Frei 
observers. The first report was that 

Breschet, who, in 1816, described a case 
pyloric obstruction due to a polypus whi 
arose from the lesser curvature 3 inches dis 
to the cardia and passed into the duodenu 
Cruveilhier called attention to the mecha 
cal effects of gastric polyps and mentione«! 
case of intermittent obstruction which | 
came permanent and caused death. Corn 
in 1863, described a case in which at auto) 
a pedunculated tumor could be returned fre: 
from the pyloric orifice, which it had occluc: 
to the stomach, where it had its point 

origin. 

An opportunity was afforded Bernabei 


observe during life a woman who for a loi; 


time had suffered from intermittent atta: 
of vomiting and epigastric pain. At autop 


a long polypus implanted 5 centimeters fro: 


the pylorus together with five other sm 


} 


polypi in the antrum and along the great: 


curvature were found. An illustrative a 
instructive case was reported by Cleghorn 
a man 57 years of age who experienced 

tacks of epigastric pain attended by naus 
and vomiting. These symptoms occurred 
irregular intervals, some hours after a mi 
and lasted from a few minutes to 2 to 
hours. The attacks terminated abruptly {: 
lowed by rumbling and gurgling over the s 
of pain. A postmortem examination disclos: 
a gastric polypus 3 inches in length, capa! 
of becoming engaged in the pylorus, and 
prepyloric perforation. A pedunculated pol 
measuring 11 centimeters in length and 


centimeters in breadth which arose 3 cen! 


meters proximal to the pylorus was pictur: 


1From the Department of Surgery, Northwestern University Medical School; the Department of Medicine, U niversity of Illinois College of Medi 


and the Cook County Hospital. 
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MEYER AND SINGER: 








ig. r. Case. 1. Stomach and duodenum opened along 
the lesser curvature. An infiltrating tumor has led to an 
annular thickening of the distal third of the stomach wall, 
A. A pedunculated, cauliflower mass, B, arises from the 
greater curvature just proximal to the pylorus, C. The 
lirst portion of the duodenum, D, is greatly dilated. 


by Calzavara in 1895, proptosed in the duo- 
denum. In Steiner’s collected cases of myoma 
of the gastro-intestinal canal, those of Her- 
hold and Pernice are particularly noteworthy 
with respect to pyloric obstruction. An in- 
teresting case of intermittent gastric ileus 
due to a pedunculated benign polyp of the 
stomach was reported by Lucksch, who em- 
phasized the close clinical resemblance to 
carcinoma. An illustration in Tuffier’s book 
of a specimen from the Dupuytren museum 
depicting a gastric tumor engaged in the 
pylorus demonstrates at a glance the mecha- 
nism involved. 

The attention of surgeons in this country 
was attracted to the subject in 1907 when 
Gibson presented before the New York Sur- 
gical Society a polyp which had been surgi- 
cally removed from a man aged 64 years. 
The tumor sprang from just inside the pylorus 
and had a ball-valve action. ‘‘This tumor,” 
Gibson states, “had apparently intermit- 
tently plugged the pylorus giving rise to 
pyloric obstruction.” In the discussion which 
followed, Blake spoke of a case in which he 
had operated 4 years prior. The tumor 
proved to be an adenoma which was pedun- 
culated and at times caused symptoms of 
obstruction by being swept into the pyloric 
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Case 2. The X-ray deformity resulting from a 
prepyloric ulcer and a coexistent foreign body (Fig. 3). 


Fig. 2. 


orifice. Since the appearance of Gibson’s 
paper many other cases of benign tumor of 
the stomach causing intermittent obturation 
of the pylorus have been published. ‘These 
reports no longer merit detailed individual 
consideration for the occurrence of the dis- 
order can no longer be regarded as unique. 
Our own experience includes 3 cases, 2 of 
which were previously reported (Meyer and 
Brams; Singer). The third patient was an 
old man who gave a history of intermittent 
attacks of gastric ileus but at the time of en- 
trance was suffering also from an ascending 
urinary tract infection secondary to prostatic 
hypertrophy. He died from the urosepsis a 
few days following admission. At the post- 
mortem examination, a gastric polyp was 
found prolapsed into the duodenum. 

A second and less frequent mechanism by 
which a gastric tumor leads to pyloric ob- 
struction, namely through the incitement of 
peristaltic hyperactivity and consequent in- 
tussusception, has likewise been known for 
many years. Chiari, in 1888, recorded a case 
cf a woman 44 years of age who died with 
symptoms of pyloric obstruction. At post- 
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Fig. 3. Case 2. Gastrolith which formed in a stomach, 
the seat of a pyloric stenosis (Fig. 2), following the ad- 
ministration of Sippy powders. 


mortem examination there was found an in- 
tussusception of the stomach into the duo- 
denum, which could be readily reduced. At 
the apex of the intussusception was a cauli- 
flower-like growth. An attack which occurred 
8 weeks prior and from which recovery fol- 
lowed without medical aid was explained by 
Chiari on the basis of spontaneous reduction. 
In the case reported by Collier, of a young 
man of 21, the stomach at operation was 
found intussuscepted into the duodenum. At 
the postmortem examination multiple polypi 
scattered throughout the stomach and small 
intestine were found. A dissecting room sub- 
ject, a woman of 75 years, was observed by 
Thompson to have a polypus which grew 
from the margin of the pylorus and had 
dragged the latter and the first part of the 
duodenum into the second portion of the 
duodenum. The case of Lotsch was unusual 
in the respect that the invaginated tumor, 
by exerting pressure on the papilla of Vater, 
led to biliary obstruction. 

The first case of gastroduodenal intussus- 
ception successfully treated surgically was 
reported by Wade. The cause of the intus- 
susception proved to be a_pedunculated 
myoma of the stomach which had led to 
intermittent attacks of gastric ileus. The 
third case in the series of benign tumors of 
the stomach recorded by Eusterman and 
Senty dealt with a woman of 65 years, who 
had had symptoms intermittently for 6 years. 
Operation disclosed a fibromyoma which drew 
the posterior wall of the stomach into the 
duodenum for a total distance of 12.5 cen- 
timeters. The case reported by Baylac and 
Dieulafé is particularly noteworthy as it 
demonstrates that an intramural, non-pedun- 


Fig. 4. Case 4. A prepyloric irregularity consistin; 
a filling defect and a niche on the lesser and greater « 
vatures, respectively, which was occasioned by an ano) 
lous, redundant fold of mucous membrane. 


culated growth may also produce invaginati 
of the stomach. The tumor, a fibromyo) 


if 


weighing 45 grams, located within the gastric 
wall excited such relentless propulsive efforts 


as to lead to intussusception of the stoma 
into the prepyloric vestibule. A classical i 


stance, splendidly presented, of a ball-valve 
tumor which finally led to intussusception is 
reported by Matas. The patient, a man o/ 


55 years, suffered from paroxysmal attacks 


acute, violent epigastric pain ‘“accompani 
by shock and a sense of persistent depressio 


faintness, pallor, with nausea and vomiting 


of gastric contents (no blood), followed so: 


after by the passage of dark, tarry stools.” 


Following removal of the tumor these cri: 


ceased and the patient was restored to healt). 


A remarkable case was that published | 
Barnett of a large myoma which arose fr 
the cardia and which could be moved by \ 
tue of invagination of the fundus through t 
widened duodenum for a distance of 20 c¢ 
timeters into the jejunum. The illustratio 
in the article clearly depict the mechanis 
involved and the conditions that were foun 


S 


} 


PO 

The 
adeno 
cated 
point 
lation 
polyp 
and } 
to lea 
valve 
The « 
noma 
emph 
exper 
jetzn: 
cums 
in the 
lead | 
malig 
recor 
due | 
addit 
like | 
sente 
had 
case | 
of a 
inter 
practi 
obsti 
gical 
pre-< 
neop 
essel 
exan 
a po 
ficul 
twee 
mor. 


tient 
neig] 
whil 
pati¢ 
tric 

adm 
whee 
coro 
miss 
refer 
inte: 





MEYER AND SINGER: INTERMITTENT GASTRIC ILEUS 


POLYPOID CARCINOMA OF THE STOMACH 

The most important sequel of mucous or 
adenomatous polyps is as Cruveilhier indi- 
cated carcinomatous degeneration. A case in 
point was described by Lemaitre, and the re- 
lationship of the benign to the malignant 
polyp is abundantly confirmed by Ebstein 
and Menétrier. It is no surprise, therefore, 
to learn that pedunculated tumors of the ball- 
valve type are not infrequently malignant. 
The difficulty in distinguishing between ade- 
nomata and polypoid carcinomata has been 
emphasized repeatedly. The opinion of the 
expert radiologist may furnish no aid (Kon- 
jetzny; Holmes). Even the fortunate cir- 
cumstance of the presence of a benign polyp 
in the vomitus or aspirated material may not 
lead to a correct conclusion since benign and 
malignant polyps may coexist. In the case 
recorded by Chiari of gastric intussusception 
due to a benign polyp there was found in 
addition to multiple benign tumors a plaque- 
like thickening of the mucosa which repre- 
sented an early adenocarcinoma. We have 
had the opportunity of observing a similar 
case of early carcinoma in a stomach, the seat 
of a polyposis with symptoms suggestive of 
Since in 


intermittent pyloric obstruction. 
practically all cases of intermittent pyloric 
obstruction occasioned by tumor-growth sur- 
gical intervention is the treatment of choice, 
pre-operative identification of the type of 
neoplasm from the practical viewpoint is not 


essential. The following case furnishes an 
example of intermittent gastric ileus due to 
a polypoid carcinoma and illustrates the dif- 
ficulty of differentiating before operation be- 
tween benign and malignant ball-valve tu- 
mors. 


Case 1. F. E., a moderately obese male of 50 
years, was brought to the Cook County Hospital 
on May 27, 1929, with a note stating that the pa- 
tient had been attending the cardiac clinic of a 
neighboring dispensary. On the day of entrance, 
while sitting in the dispensary waiting-room, the 
patient was suddenly seized with a violent, epigas- 
tric pain attended by vomiting. Morphine was 
administered and the patient was transported in a 
Wheel-chair to the hospital with a diagnosis of 
coronary occlusion. The history obtained after ad- 
mission to the medical ward included symptoms 
referable to the cardiovascular, cerebral, and gastro- 
intestinal systems. The cardiac manifestations 
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which had been present for 1 year were comprised 
of shortness of breath, precordial pain on exertion, 
and swelling of the ankles. A cerebral disorder was 
suggested by headache, dizziness, ringing in the 
ears, and fainting, all of recent origin. The gastro- 
intestinal symptoms which were most obtrusive, 
consisting of attacks of intense epigastric pain as- 
sociated with nausea and vomiting were of only 2 
weeks’ duration. Altogether 4 attacks of vomiting 
and pain had occurred, each one lasting from 2 to 
3 hours. Between paroxysms the patient was aware 
of a mild discomfort. The appetite was impaired 
but no loss of flesh had occurred. The patient’s 
maximum weight corresponded to the weight at 
entrance, which was 190 pounds. There had been 
only slight diminution in the general strength. 
Physically the patient was well developed and 
moderately obese. There was a distinct pallor of 
the skin and mucous membranes. The pulse rate 
was 60, the temperature 98.8 degrees F., and the 
respiratory rate was 20. The blood pressure was 
124-66. The only physical changes observed were 
arteriosclerosis of the retinal vessels, a soft systolic 
murmur in the region of the apex, and tenderness 
in the epigastrium to the right of the midline. The 
erythrocyte count was 3,200,000, the hemoglobin 
determination 65 per cent, and the white cell count 
8,800. The Wassermann test was reported positive 
(4+). The electrocardiogram indicated a left ven- 
tricular preponderance but no evidence of coronary 
disease. At the end of one hour the Ewald test meal 
yielded 50 cubic centimeters of poorly digested ma- 
terial having no free and a combined acidity of 16 
degrees. The test for occult blood was positive. 
The diagnosis of cholelithiasis was favored and a 
Graham-Cole test ordered. The dye was adminis- 
tered and the gall bladder was not visualized. 
Except for occasional emesis the patient evinced 
no further signs of abdominal disease until June 7, 
1929, 11 days after entrance, when uncontrollable 
vomiting and severe epigastric pain reappeared. 
An X-ray examination was undertaken when the 
attack had apparently subsided but the patient 
either would not or could not retain an adequate 
quantity of barium. Nevertheless the roentgenolo 
gist, Dr. C. H. Warfield, could discern what he 
interpreted as a filling defect of the pars pylorica. 
On the following day, June 8, 1929, we were called 
to see the patient. A fullness and resistance in the 
epigastrium were present but no actual mass could 
be detected through the thick abdominal wall. AI- 
though the patient had ingested nothing for 16 
hours prior, aspiration of the stomach yielded 1,000 
cubic centimeters of material which had a free 
acidity of 10 degrees and a combined acidity of 
40 degrees. Concomitant with the emptying of the 
stomach the patient felt relieved and the epigastric 
resistance vanished. Reflecting on the discrepancy 
in amounts obtained when the Ewald meal was 
recovered and when the fasting stomach was as- 
pirated and, considering the cyclic nature of the 
vomiting together with the X-ray evidence of intra 
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gastric disease, a diagnosis of intermittent gastric 
ileus was made due to a tumor of the ball-valve 
type. The anzmia was ascribed to erosion of the 
assumed polyp. 

During the examination a coarse tremor of the 
left hand was noted. A psychic disturbance was 
apparent. Surgical intervention appeared indicated 
but not urgent. Therefore, a lumbar puncture was 
advised before an opinion as to the type of anes- 
thetic was rendered (LeCount and Singer). The 
spinal fluid contained 180 cells per cubic millimeter, 
an increased amount of globulin, and yielded a posi- 
tive Wassermann. The patient’s mentality became 
more clouded but his physical condition remained 
unaltered. Blood chemical determinations failed to 
show any significant alterations. The patient was 
transferred to one of the surgical wards on June 14, 
1929, with the recommendation that he be operated 
upon under local anesthesia. The following day 
the patient’s vomiting returned. Expecting the 
emesis to subside as with similar previous attacks, 
active intervention at this time was deemed inad- 
visable by the resident internes. When it became 
apparent that the obstruction showed no inclination 
to recede spontaneously the attending surgeon on 
the case was called. He considered the patient too 
poor an operative risk and advised continuance of 
intravenous and subcutaneous fluids, etc. Evidences 
of bronchopneumonia supervened and the patient 
succumbed June 20, 1929. 

The autopsy was performed by Dr. R. H. Jaffe 
whose observations are summarized below: The 
immediate cause of death was carcinoma of the 
pylorus. The tumor (Fig. 1) had infiltrated the 
distal one-third of the stomach but had not led to 
stenosis of the pylorus. From the greater curvature 
side of the growth sprang a cauliflower-like mass 
which measured 2.5 centimeters in its widest diam- 
eter and was attached by a pedicle having a broad 
base. The pedicle, which measured 1.4 centimeters 
in length and which comprised two-fifths of the 
length of the growth, permitted free motion of the 
mass in all directions. When allowed to fall caudad 
the papillary mass proptosed into and occluded the 
pyloric opening. The first portion of the duodenum 
was dilated to twice its normal size. Microscopically 
the tumor presented the histological characteristics 
of an adenocarcinoma. Besides the primary tumor 
there were metastases in the liver, the perigastric, 
peripancreatic, and periportal lymph glands. In ad- 
dition to the carcinoma and its metastatic deposits 
the patient had a syphilitic aortitis of the thoracic 
portion with mural thrombi in the ascending arch, 
a luetic leptomeningitis, and a recent hemorrhagic 
bronchopneumonia in the right upper and lower 
pulmonary lobes. The other changes noted were of 
no material consequence. 


FOREIGN BODIES 


A large variety of foreign bodies of different 
size, form, consistency, and origin have been 


found in the stomach both at the operating 
and postmortem tables. The types of con- 
cretions and the symptoms they produce have 
been described by the Fenwicks and more par 
ticularly by Woelfler and Lieblein in their 
comprehensive monograph on foreign bodics 
in the human gastro-intestinal canal. .\|- 
though pain and vomiting are considered the 
two most obtrusive manifestations of the dis- 
order, the picture of intermittent gastric ileus 
as such is not depicted by the authors men- 
tioned above. In the case of gastrolithiasis 
observed by us to be recited below, pain and 
vomiting were likewise the presenting coin 
plaints. It was, however, their intermittency 
without demonstrable cause which character 
ized and distinguished these symptoms su! 

ficiently to lead to a suspicion of a ball-valv 
obstruction. The mechanism involved is pr 

sumably similar to that described in conn« 

tion with so called “wandering” ileus pro 
duced by large gall stones, the obstructio: 
being due in part to obturation and in part 
to local spasm. 


CasE 2. J. E. C., a white male of 58 years, began 
to suffer from epigastric distress of a burning nature 
in June, 1928. The rhythm of the discomfort was 
typical of peptic ulcer. The attack lasted a fe 
days, vanished for 2 weeks, and then reappeared 
The patient consulted a physician who prescribed 
a diet and Sippy powders. The patient followed 
instructions for several days after which time the 
pain disappeared. In the subsequent few months 
he experienced periodic recrudescences of his ulce 
distress which he was able to check quite promptl) 
by resorting to alkalis. In November of 1928 thi 
symptom of nausea appeared. In December of thi 
same year the first attack of epigastric pain of 
severe colicky nature associated with vomiting ox 
curred. The cramp-like pain lasted approximate! 
3 hours. Similar attacks followed at intervals of on 
to several days. That the pain was not of ulce! 
origin was attested to by the following observations 
Vomiting did not relieve the pain; the vomitus was 
frequently negligible in amount and not acid to thi 
taste; alkalis failed to moderate the pain; local heat 
was most successful in alleviating the patient’s ep 


gastric colic; the attacks occurred during periv«s 


when the patient was free from ulcer distress 

at times when the greatest dietary precautions w: 
observed. The gastric analysis revealed slight } 
peracidity with a positive test for blood. Thre 
stools obtained on successive days gave a posit! 
benzidin test. The X-ray examination with 
barium meal (Fig. 2) demonstrated a persiste! 
napkin-ring deformity of the pars pylorica inte) 
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preted as being due to an annular, constricting 
carcinoma. 

[he clinical evidence of benign intermittent py- 
loric obstruction and the X-ray appearance of car- 
cinoma placed us in a dilemma which led us to 
advise and undertake an exploratory operation. 
Laparotomy disclosed a thickening of the prepyloric 
area which lacked the appearance and consistency 
of a malignant growth and which also failed to 
reveal an ulcer crater of sufficient size to account 
for the extent of the induration. Incision over the 
mass parallel to the long axis of the stomach yielded 
a firm, round object the size of a navy bean, which 
was impacted in the gastric outlet. Just proximal 
to the pyloric ring was a small ulcer which was 
partially healed and which had led to a moderate 
stenosis of the prepyloric region. The stone (Fig. 3) 
was a white, granular, oval concretion which meas- 
ured 1.5 by 1 by 1 centimeter. Upon analysis the 
gastrolith was determined to consist of carbonates 
of magnesium and of sodium. The incision into the 
stomach was closed, a posterior gastro-enterostomy 
performed, and the laparotomy wound repaired. 
The recovery was uneventful. Within 3 months, 
the patient’s weight had increased from 118 to 140 
pounds. X-ray at this time showed an elongation 
and variation in the contour of the pyloric canal. 
Since the operation there has been no abdominal 
distress to date. 


It is difficult to conceive that the clinical 
picture of intermittent yastric ileus has not 
been associated previously with concretions 
in the stomach. Cases of this type have been 
described but the relationship has not been 
emphasized. For instance Hamdi reported a 
unique case of a Turk, who on account of 
a urinary infection took large quantities of 
salol. During life a tumor which varied in 
size from time to time was felt on the right 
side and was considered to be a hydro- 
nephrotic sac. Postmortem examination dis- 
closed a herniation of the stomach through 
the right diaphragm and a pure salol con- 
crement the size of a hen’s egg within the 
herniated portion. The attacks of right up- 
per abdominal pain and local distention were 
probably due to obstruction at the dia- 
phragmatic opening. A dramatic case is men- 
tioned by von Bergmann of a patient who 
suffered intense upper abdominal pain and 
presented the picture of collapse. The diag- 
nosis of perforated peptic ulcer was made and 
laparotomy urged. The operation revealed a 
cabbage-stalk engaged in the pylorus. 

The presence of a concrement derived from 
antacid medicaments raises the question of 
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the incidence of gastrolithiasis following al- 
kali treatment for ulcer. Apparently the 
association is extremely rare, for in several 
thousand cases treated by Sippy’s method in 
the past 10 years at the Cook County Hos- 
pital this is the only instance in which a stone 
formed and remained in the stomach, al- 
though intestinal concretions were occasion- 
ally encountered. We have succeeded in 
finding one other case of concretion in the 
stomach following treatment for ulcer with 
large doses of bismuth. Fleiner, in speaking 
of the disadvantages of bismuth therapy, 
mentions a single case of stone formation in 
the floor of an enormous gastric ulcer the 
base of which was formed by the pancreas. 


ANOMALOUS, REDUNDANT FOLD OF PREPYLORIC 
MUCOUS MEMBRANE 


Singularly curious and presumably quite 
rare is the anomaly encountered in the case 
to be described below: 

CasE 3. C. T., a white man 42 years of age, of 
temperate habits, complained of intermittent at- 
tacks of vomiting preceded by a feeling of epigastric 
distress but no actual pain. The first attack hap- 
pened early ir. November of 1928, since when the 
attacks recurred at from 3 to 5 day intervals. Be- 
tween spells the patient enjoyed complete freedom 
from symptoms. When first interviewed January 
10, 1928, the patient was feeling entirely well, his 
last paroxysm having occurred 3 days prior. Except 
for a siege of “dyspepsia” 2 years earlier, lasting 3 
weeks and disappearing spontaneously, the past 
history was totally negative. There had been no 
loss of weight, strength, or appetite. The physical 
examination disclosed no abnormality. Repeated 
Ewald meals yielded no free acid. ‘The chemical 
test for blood in the gastric contents was uniformly 
negative. Ten successive stools were likewise de- 
void of occult blood. The X-ray (Fig. 4) showed a 
constant irregularity of the prepyloric area charac- 
terized by a pea-sized niche on the greater curva- 
ture, opposite which was a small filling defect. We 
ventured the opinion to the patient’s family physi- 
cian that the symptoms were due to a prepyloric, 
benign growth which had a ball-valve action. We 
were unable, however, to reconcile the X-ray ap- 
pearance with the presence of a polypus and were 
therefore forced to reserve speculation with respect 
to the type of growth. Laparotomy was recom- 
mended, since the attacks continued to recur more 
frequently and with increasing intensity. 

At the operation performed February 2, 1928, 
nothing abnormal could be detected by inspection or 
palpation of the unopened stomach except for per- 
ceptible thickening of the muscular ring. It was, 
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therefore, decided to explore the gastric interior, for 
which purpose an incision was made on the anterior 
surface, midway between the curvatures and proxi- 
mal to the sphincter. Separation of the margins of 
the incision disclosed, arising from the distal end of 
the stomach, a transverse fold of mucous membrane 
which had prolapsed into the pyloric ring. The fold 
which was of semilunar outline sprang from the 
lesser curvature side of both walls and involved ap- 
proximately one-half of the gastric circumference 
at its point of origin. It measured 3.5 centimeters 
in length and had a maximum radius of 2.3 centi- 
meters. On the greater curvature side, one could 
readily reproduce an outpouching of the gastric 
wall corresponding to the location of the niche seen 
in the X-ray. The anomalous fold was resected and 
the resulting defect in the gastric lining closed. 
Histological examination of the flap of mucous 
membrane showed a moderate infiltration of the 
tunica propria by round and plasma cells and 
eosinophilic leucocytes but no multiplication of the 
glandular elements. The recovery was uneventful. 
An X-ray examination 3 months after operation 
showed the presence of an inconstant, pocket de- 
formity in the region of the operation. The patient 
has been on an unrestricted diet and has had no 
further digestive difficulty. 


Intermittent gastric ileus due to an anom- 
alous, redundant fold of mucous membrane 
having an epiglottis-like action is quite unique. 
A systematic search through the classified in- 
dices proved fruitless. More or less acciden- 
tally we discovered a case similar to ours in 
a paper by von Schmieden, dealing with the 
differential diagnosis of gastric ulcer and car- 
cinoma. This author made the statement at 
the time of writing (1911) that no similar 
case had been described hitherto. On account 
of the rarity of the condition a summary of 
von Schmieden’s case seems warranted. 


He relates that a woman 27 years of age had ex- 
perienced 7 months previously severe gastric dis- 
tress and diarrhoea. Since that time she vomited, 
following each meal. The vomiting increased pro- 
gressively in intensity until finally she could tolerate 
only light foods in small quantities. Attacks of 
emesis were accompanied by severe gastric pain. 
The physical examination was negative except for 
emaciation. The chemistry of the stomach was 
normal. The X-ray disclosed in the pars pylorica 
on the lesser curvature a cone-shaped process re- 
sembling a finger-cot which pointed upward and 
did not participate in peristaltic activity. At op- 
eration a movable soft mass could be felt before the 
stomach was opened. After incising the gastric wall 
the mass was found to be a transverse fold of 
slightly inflamed mucous membrane. It arose from 
the posterior wall and occupied such a position in 


front of the pylorus so as to permit it to occlude 
the opening in a valvular manner. Above the fold 
on the lesser curvature was a diverticulum-like sac 
which corresponded to the conical process seen in 
the X-ray. The large fold of mucous membrane 
was excised and the resulting defect together with 
the gastric opening reunited. The operation re- 
sulted in complete cure. 

No attempt has been made to gather all 
the possible causes of intermittent gastric 
ileus of mechanical origin. We have included 
only those types with which we have had per- 
sonal experience and in which operative or 
postmortem confirmation was available. We 
have omitted for instance because of lack of 
demonstrable evidence, a case of probable 
volvulus of the stomach in a patient who 
presented the clinical picture of intermittent 
gastric ileus but declined operation. Our 
prime object at this time is merely to direct 
attention to a symptom-complex which here- 
tofore has received less consideration than it 
merits. We anticipate that in the course of 
time others as well as ourselves will recognize 
and chronicle additional causes of intermit- 
tent gastric ileus and that eventually a prac- 
tical classification will be evolved. Since 
many diagnoses are made only by a considera- 
tion of the various possibilities and by a 
process of deduction, a categorial list of the 
recorded etiologies will serve the same useful 
function as the current elaborate scheme ap- 
plied to intestinal ileus. The importance of 
detecting a local removable cause where a 
dynamic basis has been falsely assumed be- 
comes apparent at once when the gratifying 
results of surgery in intermittent, mechanical 
gastric ileus are considered. 


SUMMARY 


A clinical syndrome consisting of pain in 
the upper abdomen, vomiting of gastric con- 
tents, distention of the stomach, and pyloric 
obstruction as determined radiologically is 
referred to as gastric ileus. When caused by 
a mechanical condition which obstructs in- 
terruptedly, the designation intermittent gas- 
tric ileus of the mechanical type is applied. 


Personal experience has been had with four 


etiological factors. The most important is the 
benign pedunculated gastric tumor which 
acts as a ball-valve by prolapsing into the 
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pyloric ring or which incites vigorous peri- 
stalsis leading to intussusception of the 
stomach into the duodenum. A cauliflower 
carcinoma with a pedicle located just proximal 
to the pylorus illustrates the second type of 
mechanical cause of periodic obstruction to 
the gastric outlet. The third etiological fac- 
tor discussed is a gastrolith derived from 
powders used in the Sippy treatment for 
ulcer. A coexistent pyloric stenosis prevented 
the passage of the concrement and occasioned 
intermittent impaction. The fourth and most 
unique type of cyclic obstruction was due to 
an anomalous redundant fold of prepyloric 
mucosa which acting like an epiglottis pro- 
duced a discontinuous occlusion of the py- 
lorus. Other mechanical causes of intermit- 
tent gastric ileus might be added to the ones 
illustrated and discussed. The object of the 
publication primarily is to direct attention to 
a clinical syndrome which permits recognition 
of hitherto obscure conditions that lend them- 
selves admirably to surgical cure. 
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FUNDUSECTOMY 
EXPERIMENTAL! 
F. GREGORY CONNELL, M.D., F.A.C.S., OsHxosH, WISCONSIN 


HE object of this study” was (1) to re- 

move part of the fundus—theacid secret- 

ing portion—allowing the antrum, the 
pylorus, and the duodenum—the alkaline se- 
creting portion and the antro-pyloro-duodeno 
mechanism—to remain, (2) to observe the 
result upon secretion and motility, and (3) to 
compare findings with the secretion and motil- 
ity in the same dog before fundusectomy. 
While conclusions based upon experience with 
normal dogs may not permit of direct or posi- 
tive application to similar experiences with 
diseased human beings, they may be sugges- 
tive. There are various well recognized reasons 
for this absence of interchangeability, but in 
this particular inquiry the evident differences 
in the relative distribution of the parietal cells 
of the gastric mucosa in man and in the dog, 
would serve as a variable factor preventing 
conclusions in the one being literally applied 
to the other. 

For the purpose of determining the normal 
size and emptying time, apparently normal 
dogs were fed 250 cubic centimeters of barium 
and X-ray pictures were taken, or fluoroscopic 
examinations were made, 5 minutes after 
ingestion and at hourly intervals until the 
barium had all passed beyond the pylorus. 

The normal emptying time in the dog has 
been determined by Walter Hughson as 3.5 
hours, but in 4 animals the emptying time was 
as follows: dog 1, 4 hours, 25 minutes; dog 2, 
4 hours; dog 3, 4 hours, 45 minutes; and 
dog 4, 5 hours, 10 minutes. 

The normal rate of gastric secretion was 
determined by gastric analysis in 6 animals as 
follows: in dog 1, free hydrochloric acid was 
11, total acid 22; in dog 2, hydrochloric acid 
was 11, free acid 21; in dog 3, the hydrochloric 
and free acid were both 21; in dog 4, the 
hydrochloric acid was to, the free acid 16; in 
dog 5, there was no hydrochloric acid but 

?The experiments described in this article were carried out upon dogs 
at the University of Wisconsin Medical School, through the courtesy of 


Dean C. R. Bardeen and Professor E. R. Schmidt and with the assistance 
of student A. B. Price. 


free acid was 28; and in dog 6, the hydro- 
chloric acid was 3, the free acid 30. The fact 
that in 6 normal dogs there was quite definite 
variation modifies, to a degree, any con- 
clusions one would attempt to draw from 
these experiments. 

After these controls were determined the 
following operations were carried out: 


Experiment 1. October 28, 1929. The abdomen 
was opened and old adhesions of the omentum were 
separated from the parietal peritoneum. ‘The 
stomach was delivered. The omentum was ligated 
and separated from the greater curvature at its 
median two quarters. This median two quarters of 
the greater curvature with the anterior and posterior 
walls to within a finger’s breadth of the lesser 
curvature was removed. Hemostasis and closure 
was made with mattress through-and-through, right 
angle, stitches of chromic catgut, beginning at the 
upper posterior extremity of the defect and con 
cluding at the upper anterior wall. 

Experiment 2. In this dog the same procedure was 
carried out. 

Experiment 3. November 4, 1929. Repetition of 
the same excision but the closure was carried out in 
a longitudinal direction extending from the cardiac 
to the pyloric region of the stomach. This was not 
an improvement. 

Experiment 4. Repetition of the same excision and 
closure as in dogs 1 and 2. (The stomach in this 
instance was packed with a semi-solid mass of 
greenish sawdust which was scooped out ajftet 
packing off the general peritoneal cavity.) 

Experiments 5 and 6. January 25, 1930. Dr. Keck 
and student Price performed fundusectomies as in 
the previous experiments. 

Experiments 7 and 8. 
carried out. 


The same procedure was 


Every dog convalesced splendidly and 
showed no signs of distress. For 3 days the 
dogs refused to eat their rations but took 
fluids freely. On the fourth day after opera 
tion dogs 1 and 4 ate a portion of their rations 
of dog biscuits and ground beef. They all lost 
considerable weight during this time. In about 
a week after the operation all of the dogs 
were consuming their ordinary rations and 
gained weight, except dog 2, but this was 
attributed to the fact that she gave birth to 


Discussed under same title in Surg., Gynec, & Obst., 1929, xlix, 696-701. 
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Fig. 2. 


four normal pups on the thirteenth 
operation. 


day after 


POSTOPERATIVE RESULTS 


I. Motor Emptying Time 

After 
Operation 
November 
10, 1929 
4:25 6:2: 
Dog 4:00 : 
Dog 3 4:45 
Dog 5:10 


Before 
Operation 
Dog 


In about 8 weeks the emptying time was 
not markedly changed and closely followed 
the findings before operation. After the 
secondary fundusectomy, the emptying time 
did not differ strikingly from that after the 
primary operation. 


II. Size and Shape 


A week after operation the stomach was 
much reduced in size with a definite indenture 


in the greater curvature. This outline is in 
marked contrast to the silhouette after a 
\-shaped resection of the lesser curvature, in 
which there is a relaxation, or bulging, of the 
greater curvature, with delayed emptying time 
and unsatisfactory clinical results. 


10-30-29 11-6-29 11-18-29 11-25-29 12-2-29 12-23-29 1-53-30 1-26-30 


Total and free acidity dog 3. 4. 


The presence of a possible nodal center in 
the lesser curvature with the absence of such 
a center in the greater curvature, may account 
for an interference with normal peristalsis, 
and the resultant striking difference. 

Within 4 weeks, however, the stomach had 
increased in size to about two-thirds normal, 
this dilatation continued until in 6 weeks the 
capacity was nearly as great as before the 
operation. 

III. Secretory 

On the fourteenth day after the operation 
the first acid analysis was made. The dogs 
were fed a fractional meal consisting of 150 
grams of ground beef and 150 cubic centi- 
meters of water. Aspirations were made from 
time to time until the highest acid concen- 
tration was obtained. Whereas this process 
required about 1 hour and 15 minutes in the 
normal dogs, in dogs operated upon about 1 
hour and 30 minutes was necessary to reach 
the point of maximum acidity. The acids 
were titrated against one-tenth normal sodium 
hydrate solution. Phenolsulphonephthalein 
was used as indicator for total acidity; Toep- 
fer’s reagent for free acids; and the combined 
acids were computed by deducting the free 
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acids from the total acids. The accompanying 
curves will demonstrate how the acids be- 
haved in each of the dogs over a period of 
3 months. 

After the secondary fundusectomies the 
gastric analyses showed that the acids be- 
haved in a manner analogous to that following 
the first operation. 

Within 3 months the acidities were back to 
normal and there was little variation in con- 
centration of acids from day to day The free 
acidity, however, was still Jow in all the dogs, 
as was the case after primary fundusectomy. 

HISTOLOGICAL EXAMINATION 

The tissues removed at these operations 
were sectioned and stained (by A.B.P.) and 
showed parietal cells at both the proximal 
and distal extremities, suggesting that in the 
dog the distribution of these cells may be 
different from that in man. 

Two months after the first operation a sec- 
ondary fundusectomy was performed, a tri- 
angular segment of the greater curvature with 
the scar of the first operation being removed. 

The removed tissue was fixed in picric acid 
and formalin solution. Transverse sections 
were made through the scar and mucosa in 
order to determine histological changes, if any. 
The sections were stained by means of the 
ordinary hemotoxylin-eosin method and re- 
vealed an orderly healing process. 

By comparing the sections prepared from 
the fundusectomized dogs with sections from 





a normal dog, there was found no increase jn 
the number of parietal cells along the neck 
and acinus of the fundus glands. 


RESULTS 
Mechanically. A primary delay in empty- 
ing time. No permanent disturbance in mo 
tility, emptying time, or outline. 
Chemically. A primary reduction in total 
acidity of the gastric juice with a secondary 


recovery to normal. A _ reduction in the 


amount of free acid. 

Histologically. Apparently no increase in 
the number of parietal cells. The presence of 
an excess of mucous secretion at the borders 
of the healing scar. 

CONCLUSIONS 

The evident differences in distribution o/ 
the acid secreting cells in man and in dogs 
prevents direct clinical application. 

The most striking result is the reduction in 
free hydrochloric acid which may logically |x 
explained by a decrease (by removal) in th: 
number ofacid secreting glands, in conjunction 
with a normal behavior of the antro-pyloro 
duodeno mechanism. 

This leads to the conclusion that partial 
fundusectomy is an effective, simple, con 
servative, anatomical, and physiological meth 
od of reducing the concentration of free 
hydrochloric acid in the gastric contents, 
which may be of therapeutic value in certain 
types of peptic ulcer. 
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EFFECT OF AN ACUTE CHEMICAL DUODENITIS UPON THE 
EMPTYING TIME OF THE GALL BLADDER 


AN EXPERIMENTAL Stupy! 


R. C. CRAIN, B.S., M.D., AND E. 


L. WALSH, M.S., M.D., Cuicaco 


From the Department of Experimental Surgery, Northwestern University Medical School 


ITH the introduction of a test for 

gall-bladder visuality under the 

roentgen-ray, clinical and experi- 
mental investigations have been carried 
out on a broader scale than heretofore, 
and a few of the secrets pertaining to this 
organ have been revealed. An attempt to 
explain the physiological factors concerned 
with the emptying function of the gall bladder 
composed one of the principal problems. To 
this end, Ivy and Oldberg conducted a large 
number of experiments and succeeded in 
extracting a substance from the upper in- 
testinal mucosa which causes contraction and 
evacuation of the gall bladder when injected 
intravenously. It has been shown, and is 
quite generally accepted, that passage of bile 
from the common duct is related to duodenal 
motility and the tone of the sphincter of 
Oddi. This is to be expected in view of the 
oblique passage of the common duct through 
the wall of the duodenum. It has also been 
shown that when the gall bladder contracts, 
it exerts only about 25 centimeters of bile 





lig. 1. The area of bowel (lower arrow) to be resected. 


1 The roentgenograms of these experiments were made in the Department of Physiology, Northwestern University Medical School. 


pressure, whereas the sphincter of Oddi with 
the duodenal muscle surrounding the intra- 
mural portion of the common bile duct may 
exert a pressure of from zero to 75 centi- 
meters or more. This means that the gall 
bladder may contract without evacuation if 
the sphincter of Oddi or the duodenal muscu- 
lature is hypertonic. Therefore, we desired to 
ascertain by actual experiment if a duodenitis 
would lead to biliary stasis. With this pur 
pose in mind, we devised the following experi- 
ments. 
EXPERIMENTS 

Group 1. Formation of duodenal fistula for 
producing duodenitis. Dogs of normal and 
healthy appearance and medium size were 
subjected to laparotomy under aseptic condi- 
tions and duodenal fistulae were produced. 
This was done by the following method: 
Through a right rectus incision the jejunum 
was picked up a few inches distal to the 






” 
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Fig. 2. Operation completed. End-to-end anastomosis 
of distal end of resected intestine to duodenum; proximal 
end passed through stab wound in abdominal wall and 
sutured. An end-to-end anastomosis has re-established the 
continuity of the small intestine. 
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Fig. 3. Group 1, Dog 4. Control experiment. March 18, 1930, operation—duodenal 
fistula made. April 7, 1930, intravenous injection of sodium tetraiodophenolphthalein. 
April 8, 1930, roentgenograms were made. At left, the gall-bladder shadow before fat 
meal; at right, 1 hour after meal. The gall-bladder shadow appears one-third smaller 
and much less dense. 











D. E. r. 


Fig. 4. Group 1, Dog 2. February 28, 1930, operation— _ phthalein and instillation of 10 cubic centimeters ofo.5 |‘ 
duodenal fistula made. April 1, 1930, intravenous injection cent aqueous solution of mustard oil into duoden 1 
of sodium tetraiodophenolphthalein. April 2, 1930, 14 through fistula. April 8, 1930, 14 hours after inject’ ., 
hours after injection, roentgenograms were made. A, roentgenograms made. C, Before fat meal, clear gall-blad 
Before fat meal, clear gall-bladder shadow; B, 1 hour — shadow; D, 1 hour after meal, gall bladder is same den 
after fat meal, a very faint gall-bladder shadow is visible. and smaller; E, 3 hours after meal, gall bladder less de 
April 7, 1930, second injection of sodium tetraiodophenol- smaller. F, 6 hours after meal, shadow faint, questiona 
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Fig. 5. Group 2, Dog 6. 
July 13, 1930, operation — 7 
cubic centimeters of 0.5 percent 
aqueous solution of mustard oil 
injected into duodenum and in- 
travenous injection of sodium 
tetraiodophenolphthalein. July 
14, 1930, roentgenograms were 
taken. A, Before fat meal, 
large gall-bladder shadow is 
present; B, 1 hour after meal, 
clear shadow, somewhat small 
er; C, 2 hours after meal, clear 
shadow, smaller; D, 4 hours 
after meal, clear shadow; E, 12 
hours after meal, shadow still 
visible. 














A. B. 


Fig. 6. Group 2, Dog 8. Control. July 15, 1930, operation—7 cubic centimeters 
of normal saline solution injected into duodenum. Intravenous injection of sodium 
tetraiodophenolphthalein. July 16, 1930, roentgenograms were made 16 hours after 
operation. A, Before fat meal, clear gall-bladder shadow; B, 1 hour after meal, no 
gall bladder is visible. 
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D. 


duodenojejunal ligament and a segment ap- 
proximately 4 inches long was excised, the 
mesentery being left attached. An end-to- 
end anastomosis re-established the continuity 
of the small intestine and the isolated seg- 
ment was then prepared to form a duodenal 
fistula. The distal end of this piece of intestine 
was anastomosed end-to-side to a longitudinal 
opening of about the same caliber that was 
made into the duodenum. The attachment of 
the segment to the duodenum was, therefore, 
antiperistaltic. The other end was brought 
out through a stab wound in the side of the 
abdomen and sutured. The abdomen was 
closed and the animal was allowed to recover 
for a period of 10 to 14 days or longer. 

At convenient intervals, each of these dogs 
with fistulae was given an intravenous injec- 
tion of sodium tetraiodophenolphthalein (0.10 
gram per kilogram of body weight) and the 
gall bladder was visualized 12 to 14 hours 
later under the fluoroscope. A roentgenogram 
was made and the animal was given a fat 


Fig. 7. Group 2, Dog 14. July 24, 1930, operation—7 cubic centim« 
of 0.5 per cent aqueous solution of mustard oil injected into duodenum. Int 
venous injection of sodium tetraiodophenolphthalein. July 25, 1930, roentg: 
grams were made 14 hours after injection. 
bladder shadow; B, 1 hour after meal, shadow same size; less density; ( 
hours after meal, shadow same size; D, 5 hours after meal, shadow same s 


A, Before fat meal, clear ¢ 


meal consisting of the yolks of two eggs aii 


four ounces of cream. Roentgenograms were 


made at hourly intervals after the feeding, an: 


the emptying time of the vesicle was note:. 
We found the dye to be quite toxic for doy 
with duodenal fistula, so several days were 


allowed for recovery. A week later tetra- 


iodophenolphthalein was injected and at the 


same time a small rubber catheter was intro- 


duced into the duodenum through the fistu 


and 10 cubic centimeters of 0.5 per ce! 
aqueous solution of mustard oil was instill: 


to produce duodenal irritation. Twelve to 
hours later, the gall bladder was aga 
visualized and roentgenograms were ma 
before and after taking a fat meal. 


The results in this group, which compris: 


10 animals, were consistent in each instan: 
It was necessary to discard some of the fin 
ings because of emesis of the fat meal. T 
majority of the dogs refused the meal and 
was introduced slowly with a stomach tul 
If emesis occurred at any time during t 
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Fig. 8. Group 3, Dog 1. Control. July 
into gall bladder and 7 cubic centimeters of 
denum. 


July 3, 1930, roentgenograms made 17 hours after injection. 


2, 1930, operation—lipiodol introduced 
normal saline solution injected into duo 
A, Before fat 


meal, large shadow; B, 1 hour after meal, shadow smaller. 


following hours when the roentgenograms 
were being taken, the findings were dis- 
carded. In the 6 animals retaining the meal, 
the results were always the same. The gall- 
bladder shadow in the control animals dis- 
appeared in 1 or 2 hours. When an acute 
inflammation of the duodenum and upper 
intestine was produced, the gall-bladder 
shadow remained visible for 4 to 6 hours or 
longer. These experiments were repeated sev- 
eral times on 2 animals. 

Each animal was sacrificed a few days after 
the conclusion of the experiment and the gall 
bladder and intestinal tract examined. Small 
pieces of gall bladder and duodenum were 
removed for microscopic study. Grossly and 
microscopically, the gall bladders showed no 
pathology. The duodenum, jejunum, and 
upper ileum in each case in which the mustard 
oil solution was introduced showed a marked 
oedema of the mucosa and very small hemor- 
rhagic areas. Under the microscope, sections 
of duodenum showed cloudy swellings of the 
cells of the mucosa, some lymphocytic infil- 
tration, and engorgement of the blood vessels. 

All of the dogs operated upon in this man- 
ner lost weight throughout the course of the 
experiment and most of them were unable to 
endure the effects of the duodenitis for long. 
We, therefore, took up another plan for pro- 
ducing a duodenitis that apparently had less 
general effects. 

Group 2. Injection of a solution directly into 
duodenum to produce duodenitis. Laparotomy 


was done in each instance with aseptic pre- 
cautions. Through a right rectus incision the 
duodenum was exposed and a_pursestring 
suture was placed about a small area on the 
antimesenteric border. A hypodermic needle 
was plunged into the lumen of the gut 
through the center of this area and 7 cubic 
centimeters of a 0.5 per cent aqueous solution 
of mustard oil was injected. Upon with- 
drawal of the needle, the suture was tied and 
the abdomen was closed. In the control 
experiments an equal amount of normal 
saline solution was injected. Before each 
animal recovered from the anesthesia, an 
intravenous injection of sodium tetraiodo- 
phenolphthalein was given. Fourteen to 16 
hours later the gall bladder was visualized 
under the fluoroscope and roentgenograms 
were made before and after the animals were 
given a fat meal. 

Here also the chief difficulty was emesis of 
the meal. We used 16 animals in this group, 
and while they were in much better general 
condition and appeared less toxic than the 
dogs with duodenal fistula, not all of them 
retained the meal and, therefore, such results 
were valueless. Nine animals which did not 
vomit gave the same picture as those in 
Group 1. In the normal or control tests, the 
gall bladder emptied promptly, and in the 
animals with duodenitis it remained visible in 
films taken 4 to 6 hours or more after the 
meal. The findings at autopsy were essentially 
the same as those already described. 
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A. 


Fig. 9. Group 3, Dog 3. July 4, 1930, operation— 
lipiodol introduced into gall bladder and 7 cubic centi- 
meters of 0.5 per cent aqueous solution of mustard oil 
injected into duodenum. July 5, 1930, roentgenograms 


Group 3. Lipiodol experiments. <A _ third 
series of experiments, 5 in number, were 
carried out in which visibility of the gall 
bladder was made possible by the replace- 
ment of the bile with lipiodol. A large hy- 
podermic needle was used to pierce the fundus 
of the gall bladder, the bile was withdrawn, 
and an equal amount of lipiodol introduced. 
This was followed by an injection of 7 cubic 
centimeters of 0.5 per cent aqueous solution of 


mustard oil into the duodenum, as previously 
described, and in the control experiments 


normal saline was used. In a few instances 
the controls showed that some of the lipiodol 
was evacuated by the gall bladder, whereas 
there was no change in the gall bladder shadow 
found in the case of duodenitis. 

We favored lipiodol as a medium for observ- 
ing the gall bladder because it is relatively 
inert and casts a very clear shadow on the 
film and is without the disagreeable reaction 
that not infrequently accompanies intra- 
venous injections of sodium __ tetraiodo- 
phenolphthalein. However, the behavior of 
the lipiodol was not constant and in most 
attempts there was little difference in the 
amount of oil evacuated, regardless of any 
inflammation of the duodenum and upper 
intestine. In one instance, autopsy was per- 
formed 96 hours after ingestion of a fat meal 
and the gall bladder contained a thick, jelly- 
like mass, which would preclude the likelihood 
of its being expelled. This experience agrees 


B. 


ce 


made 20 hours after injection. A, Before fat meal, 
shadow; B, 2 hours after meal, gall-bladder shadow 
same; C, 4 hours after meal, gall-bladder shadow 
same. 


with that of Ivy and Oldberg, who foun: 
similar gelatinous mass in a gall bladder t! \ 
had been filled with lipiodol preliminary to 
intravenous injection of cholecystokinin. 


DEDUCTIONS 


It seems evident from these experime: ‘; 
that the emptying time of the dog’s g.|| 
bladder is definitely delayed when an act 
inflammation of the upper intestinal tract is 
present. This may be due to several factors. 
The marked cedema of the mucosa observi: 
at autopsy in those animals having a di 
denitis was sufficient to cause, in all proba- 
bility, some mechanical obstruction in the re- 
gion of the sphincter of Oddi, or to cause t 
sphincter to be hypertonic. However, Bu: 
get, Carlson, Copler and Kodoma believe th 
the most important factor resisting the co 
tinuous outflow of bile from the common di 
is the tonus of the duodenum. The obliq:« 
passage of the common duct through 1 
muscular coats of the duodenum tends 
produce a sphincter-like action which is « 
pendent upon the tonicity of the duodenu 
This latter fact has been shown by the m 
recent experiments of Lueth. An acute | 
flammation of the mucosa of the duodem 
increases the tonicity of its musculature a! 
hence, retards the flow of bile into the int 
tine. It is also possible that the hormo 
(cholecystokinin) mechanism is upset by 
flammatory changes but in our opinion t! 
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is of secondary importance. It is believed 
the i, in the human being, in the presence of a 
du lenitis, these factors operate to cause a 
bil ury stasis and delayed gall-bladder evacua- 
tie 
CONCLUSION 
chemical duodenitis produced experi- 
m« itally in dogs definitely delays the evacua- 
tio of the gall bladder. 
\ore.—We are indebted to Dr. A. C. Ivy, Professor of 
Physiology, Northwestern University Medical School, for 


his kindness in suggesting this problem and lending 
valuable advice. 
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PREGNANCY 


A CLINICAL AND PATHOLOGICAL ENTITY! 


P. BROOKE BLAND, M.D., F.A.C.S., DAVID H. WENRICH, Pu.D., AnD LEOPOLD GOLDSTEIN, M.D., 
PHILADELPHIA 
From the Department of Obstetrics, Jefferson Medical College Hospital and the Department of Zoology, University of Pennsylvania, Philadelphia 


N recent years considerable attention has 
been directed to the significance, etiology, 
and therapy of leucorrhcea eacountered 

in the pregnant and non-pregnant woman. 
The presence of excessive vaginal secretion, 
accompanied occasionally by severe vaginitis 
in patients registering in our antenatal clinic, 
led us to determine, if possible, its etiological 
basis. The frequent observation of actively 
motile trichomonas in fresh smears of the 
vaginal secretion of gravid women suggested 
this organism as the probable causative agent. 
Since January, 1930, we have been con- 
cerned with a clinical and morphological study 
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34 
PATIENTS. 


lig. 1. Incidence of vaginal trichomoniasis in pregnancy. 


'Read before a session of the Congress of the American College of Surgeons, Philadelphia, October 15 


of this parasite in pregnancy. In May and 
June, 1930, preliminary reports were pre- 
sented before the Philadelphia Obstetrical 
Society and before the Section oa Abdominal 
Surgery, Gynecology and Obstetrics, at the 
annual meeting of the American Medical 
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Fig. 2. Diagrammatic drawings (same scale) of trich 
omonas vaginalis (2a), trichomonas buccalis (2b), and 
pentatrichomonas ardin delteili (2c). A, 4 anterior flagella; 
B, blepharoplast; C, cytostome; /, independent anterior 
flagellum; /b, blepharoplast for independent flagellum; 
N, nucleus; Pb, parabasal body; Pf, parabasal fibril; RK, 
chromatic basal rod; 7, trailing flagellum; ’, undulating 
membrane; X, axostyle. 


5, 193 
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Fig. 3. Influence of vaginal trichomoniasis in pregnancy 
on puerperal morbidity of 110 white patients. 


Association. The results of the examination 
of 500 consecutive patients registering in the 
antenatal clinic of the Jefferson Medical Col- 
lege Hospital were reported. The parasite 
was found in 118, or 23.6 per cent, of the pa- 
tients. According to race, the organism was 
present in 86 (33.7 per cent) of 257 colored 
and in 32 (13.2 per cent) of 243 white pa- 
tients. Only 15 (12.6 per cent) of the patients 
with trichomoniasis complained of local symp- 
toms, although practically all had a rather 
characteristic purulent leucorrhcea. 

The present investigation has been ex- 
tended to include the results of 100 additional 
examinations together with a comparative 
morphological study of trichomonas obtained 
from the vagina, mouth, and intestine. 

Methods of cultivating the vaginal flagel- 
late were described in our two previous papers 
(3, 4) and, therefore, they will not be dis- 
cussed here. It suffices to mention that a me- 
dium composed of sodium chloride, sodium 
citrate, and distilled water with a small 
amount either of Loeffler’s dehydrated blood 


Fig. 5. Photograph of mobile trichomonas. 


PERCENTAGE 
0 10 20 30 40 50 60 70 80 90 | 


LETT 








TOTAL 
SAORSIDITY 





eeesnmn 
Pit tT | 
Ei | 


Fig. 4. Influence of vaginal trichomoniasis in pregna’ y 
on puerperal morbidity of 140 colored patients. 
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serum, or fresh human or sheep serum, |!) s 
given the best results. 
REVIEW OF LITERATURE 

The first account of this flagellated pro: 
zoon was published by Donné (11, 12), in 18 
who named it trichomonas vaginale. The fii 
ings of Donné were confirmed by Dujardin 

The presence of trichomonads in the vayi- 
nal secretion of pregnant and non-pregnait 
women has since been variously reported |v 
numerous authors. 

In 1855, Koelliker found the parasite in a 
yellow cream-like and markedly acid vaginal 
secretion of one-half of the gravid and non- 
gravid women whom he examined. Hauss- 
mann, in 1870, made similar observations an 
agreed that the organism appears mostly in a 
thick, yellow, frothy, acid secretion—rarely 
in a secretion consisting only of vaginal epith: 
lial cells with a few leucocytes. This author 
discovered the parasite in 40 per cent o/ 
100 non-gravid women with pelvic disea: 
and in 37 per cent of 200 unselected gravi'| 
patients. 

Kuenstler (29, 30), in 1883, reported i's 
presence in a large percentage of pregnai | 
women, but rather infrequently in wom: 
after the onset of menopause. Hoehne o 
served the parasite in the vaginal discharge 
34 per cent of 102 gravid and 28 per cent 
104 non-gravid patients. In 1913, Brum 
found trichomonas in 1o per cent of the wom 
whom he examined, while Seitz, in 1919, | 
ported an incidence of 20 per cent in pri 
nancy. Wille states that of 183 women co: 
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plaining of leucorrhoea, 74 (40 per cent) had 
numerous trichomonads in the discharge. 

Traugott noted the protozoon in 18 of 36 
non-pregnant women who had such pathologi- 
cal conditions as lacerated cervices, polyps, 
and other diseases predisposing to bacterio- 
logical and chemical changes in the vaginal 
secretion. He also found the parasite in 27 
(21.6 per cent) of 125 gravid women. This 
author reports that the symptoms varied from 
subjective (i.e., itching, burning, and dis- 
charge) to objective ones—ranging from red- 
dening of the vaginal mucosa to a typical 
vaginitis with a purulent and frequently 
foamy, highly acid discharge. 

In a study of 250 patients whose chief 
complaint was leucorrhoea, Reuling observed 
trichomonas in 46 (18.4 per cent). Ponoschina 
noted the organism in 16 of 29 women com- 
plaining of leucorrhcea. Flaskamp found that 
only one-third of the patients with this type 
of parasitic infection suffered subjectively. 
He bases this comparatively low percentage 
on the observation that many women regard 
vaginal discharge as a normal process and en- 
tirely ignore a slight leucorrhoea. 

Hegner observed the organism in 16 of 32 
women examined in Honduras and Costa 
Rica. Schmid and Kamniker found it in 69.9 
per cent of 153 non-pregnant women. In 
1928, Davis and Colwell (8, 9) and Greenhill 
diagnosed and treated trichomonas vaginalis 
vaginitis in 38 and 56 private patients, re- 
spectively. Liss examined the vaginal smears 
of 326 gravid women without apparent pelvic 
disease and noted numerous trichomonas in 
79 or in 19.5 per cent. M. N. Andrews, in 
1929, found the organism in the vaginal dis- 
charge of 20 of 100 women studied in England. 
Recently, C. H. Davis, Furniss, Cary, and 
Holden described instances of vaginitis which 
they attributed to trichomonas infection. 


CLINICAL OBSERVATIONS 


The diagnosis of trichomonas invasion in 
the majority of cases may be made from the 
physical appearance of the leucorrhcea alone. 
It is readily confirmed by an examination for 
living trichomonas under the high power lens 
of a drop of the secretion mixed with an equal 
amount of normal saline solution. Clinically, 


the patient usually complains of a profuse, 
often very annoying, and irritating discharge 
of long duration, extending over a period of 
months or years. On separating the labia, one 
observes the foamy, purulent, yellow material 
exuding from the introitus. Reddening and 
chafing of the vulva and surrounding area are 
not infrequent. With the aid of a speculum, 
one sees a highly injected vaginal and cervical 
mucosa with bright or dark red punctate— 
pepper and salt—mottling, and a lake of secre- 
tion in the posterior fornix. 

In our study smears were made routinely— 
prior to the thirty-sixth week of gestation 
from the vaginal secretion of all patients visit- 
ing our antenatal clinic. Trichomonads were 
found in 136, or 22.7 per cent, of the 600 
gravid women examined (Fig. 1). This figure 
also discloses that the parasite is more com- 
mon in the colored woman, being present in 
98, or 30.8 per cent, of the 314 members of 
this race as compared with 38, or 13.3 per 
cent, of the 286 white patients. This varia- 
tion may possibly be ascribed to racial meth- 
ods with respect to local hygienic care. 

About 18 (13.2 per cent) of the patients 
with vaginal trichomoniasis voluntarily com- 
plained of local discomfort. When closely 
questioned, however, many others referred to 
the presence of an annoying discharge. The 
vaginal secretion was materially altered in all, 
varying from the normal milky white secretion 
(consisting of mucus and epithelial cells) to 
a thick seropurulent, creamy-yellow, and often 
frothy or foamy discharge containing numer- 
ous bacteria, trichomonads, and leucocytes. If 
the characteristic leucorrhcea, so commonly 
associated with the trichomonas, is considered 
evidence, or at least a prominent symptom 
of vaginitis, one may safely assert that the ma- 
jority of patients with trichomoniasis suffer 
from more or less pronounced inflammatory 
lesions. 

Several of our patients complained of pruri- 
tis, and chafing in addition to the profuse leu- 
corrhcea. The inflammatory phenomena in 
severe cases ranged from a diffuse redness or 
hemorrhagic mottling of the vagina and vesti- 
bule with foamy purulent secretion in the 
fornices, to an extensive intertrigo of the vulva 
and neighboring region. In several cases, the 
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appearance of the vagina resembled, except 
for the frothy nature of the discharge, that of 
an acute gonorrheeal vaginitis. 

In only two of our patients was a neisserian 
infection an accompaniment. Several writers 
(Loeser, Flaskamp, Seitz, Gragert, and Fur- 
niss) have likewise recorded instances of dual 
infection. Hoehne, however, states that he 
has never observed a combination of gonor- 
rhoeal and trichomonas vaginitis. 


MORPHOLOGY OF TRICHOMONAS VAGINALIS 
COMPARED WITH OTHER TRICHOMONAD 
SPECIES OF MAN 


In our former contributions (3, 4) reference 
was made to the lack of understanding with 
respect to the morphology and life history of 
trichomonas vaginalis. In these papers, how- 
ever, it was possible to extend the knowledge 
concerning the morphology of this flagellate, 
adding to the descriptions recorded by Bloch- 
mann, Kuenstler, Bensen, Reuling, and Heg- 
ner. It may be of interest now to indicate in 
what special features trichomonas vaginalis 
differs structurally from other trichomonad 
species found in man. 

The general form of the various species 
(Fig. 2) of trichomonad flagellates is similar, 
being commonly fusiform or pear-shaped 
when the animals are swimming freely in a 
liquid medium. However, the contour is sub- 
ject to marked temporary variations due to 
-the plasticity of the animals and to the tend- 
ency to alter their form in response to envi- 
ronmental changes, especially when they are 
in contact with solids, such as intestinal or 
cellular débris. Specific distinctions depend 
primarily upon such morphological characters 
as: 

1. The relative size of the animals. 

2. The number and relative length of the 
anterior free flagella. 

3. The relative length and the appearance 
of the posterior flagellum with the undulating 
membrane and accompanying chromatic basal 
rod. 

4. The structure and length of the axostyle. 

5. The presence or absence of a parabasal 
apparatus and its structure when present. 

6. The size, shape, and organization of the 
nucleus. 


SURGERY, GYNECOLOGY AND OBSTETRICS 


7. The presence or absence, and distribu- 
tion when present, of chromatic material in 
the cytoplasm. 

8. And finally, upon such physiological 
characteristics as the host to parasite relations 
and cultural differences. 

Trichomonas vaginalis appears to be the 
largest trichomonad found in the human boiy, 
measuring from 1o to 30 microns in length in 
the living condition, with an average length of 
about 15 to 18 microns. On prepared slices 
the dimensions are somewhat less, measure- 
ments in the present study yielding a range in 
length of 7 to 23 microns with an average of 12 
microns. These measurements do not include 
the projecting portion of the axostyle. In con- 
trast to these dimensions, measurements of 
trichomonas buccalis on prepared slides range 
in length from 6 to 12 microns, averaging 7.5 
microns, while for pentatrichomonas ariin 
delteili from the intestine, the range in length 
is 6 to 16 microns with an average of 9 mi- 
crons. Thus, pentatrichomonas on the aver 
age is somewhat larger than trichomonas buc 
calis. However, the measurements for the 
latter species were made from a single host, 
whereas a number of cases were available for 
determining the size of pentatrichomonas. 

Except for size, trichomonas vaginalis an 
trichomonas buccalis are very similar in or- 
ganization. Each has four anterior flagella, 
arising from the blepharoplast. In each spe 
cies the posterior flagellum, the accompanying 
undulating membrane, and chromatic basal 
rod are relatively short, not reaching, as a 
rule, beyond the middle of the body. ‘The 
structure and relative length of the axostyle 
in both species are about the same. 

The parabasal apparatus in both forms con 
sists of two components, a longer chromatic 
fibril, and a shorter, thicker, but less dense 
element. In the two species there are appa! 
ently some differences in the second of these 
components. In the vaginal flagellate the 
thicker fibril is proportionately long ani 
“sausage-shaped,” extending usually to near 
the middle of the body, while in trichomon:s 
buccalis the corresponding element is shorter, 
being “biscuit-shaped” and located anterior 
to the level of the center of the nucleus. !11 
both species the thicker component is or: 
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narily invisible and unstained unless special 
fixatives are used containing chromic or osmic 
acid. In the material studied, there also seem 
to be differences in the shape and structure of 
the nucleus in the two types. In trichomonas 
vaginalis the nucleus is usually elongated and 
flattened, and the chromatin, although pres- 
ent in a small amount, is distributed uni- 
formly throughout the nuclear space in small 
granules. In comparison, the nucleus of trich- 
omonas buccalis is often spherical and rich 
in chromatin, and frequently stains so in- 
tensely as to obscure the actual structure 
which includes a few large chromatic masses 
and a small caryosome. The chromatic gran- 
ules of the cytoplasm are generally numerous 
in the vaginal form, and ordinarily, some are 
arranged in rows along the axostyle, especially 
in the region posterior to the nucleus along 
the parabasal fibril, and along the chromatic 
basal rod. In the mouth species, such gran- 
ules are not as evident and as a rule are not 
arranged in any special manner. 

In reviewing specimens from more than 15 
cases of intestinal trichomoniasis, it has not 
been possible to differentiate species on the 
basis of body characters, except in the num- 
ber of flagella. The determination of the flag- 
ellar number is at times difficult, but in several 
cases it was observed that the characteristic 
number of anterior free flagella is five, and 
that these are distributed in 2 groups; a single 
flagellum attached to a small blepharoplast 
and four flagella attached to a larger adjacent 
blepharoplast. This flagellar arrangement has 
been described as characteristic for pentatrich- 
omonas ardin delteili by Kofoid and Swezy, 
and others. Therefore, the number of flagella 
distinguishes pentatrichomonas from the vagi- 
nal and mouth forms, since each of the latter 
two has only four anterior flagella. Other 
striking differences exist: the full length un- 
dulating membrane, chromatic basal rod, and 
trailing posterior flagellum in pentatricho- 
monas; the apparent absence of a parabasal 
apparatus and of chromatic granules in this 
species while they both are found in the trich- 
omonads from the mouth and vagina. 

Among other species that have been de- 
scribed as found in man, it will serve our pur- 
pose to mention briefly: trichomonas hominis 


and tritrichomonas fecalis. The first men- 
tioned form is difficult to distinguish from 
pentatrichomonas on any other basis than the 
difference in number of anterior flagella. Trich- 
omonas hominis supposedly has only four 
flagella. Since the flagella are difficult to 
count and the independent flagellum is par- 
ticularly not easy to find in pentatrichomonas, 
it is unlikely that the two forms can be sepa- 
rated. Further study is needed to clarify this 
point. 

Tritrichomonas fecalis has been studied on 
slides kindly loaned by Doctor L. R. Cleve- 
land, who discovered and described this form. 
This is undoubtedly a different species from 
any of those mentioned, but it resembles very 
closely and may be identical with a species 
found in amphibian hosts. 

Finally, the results of this comparative 
study indicate that the trichomonads from 
the mouth, genito-urinary tract, and intestine 
are distinct from each other, taxinomically, 
but trichomonas vaginalis and trichomonas 
buccalis resemble each other more than either 
form resembles the intestinal species; tricho- 
monad hominis and pentatrichomonas ardin 
delteili may prove to be identical. 

Tritrichomonas fzcalis is distinct from the 
other types found in man, although it may be 
identical with a species present in amphibia. 
Further investigation may disclose a closer 
similarity between trichomonas vaginalis and 
trichomonas buccalis. However, it seems cer- 
tain that trichomonas vaginalis is not derived 
from the intestine. 

PATHOGENICITY 

Numerous authors have attempted to de- 
termine whether trichomonas vaginalis is the 
actual incitant of the colpitis or the leucor- 
rhoea with which it is so frequently associated. 
At the present time no investigator has suc- 
ceeded in proving conclusively that the or- 
ganism is pathogenic, though it is the con- 
sensus of opinion of those who have studied 
and treated purulent vaginitis and persistent 
leucorrhoea existing without apparent cause 
that it is capable of provoking a morbid con- 
dition. 

Nevertheless, several writers (Haupt, See- 
liger, Loeser, Fueth, and Wolfring) maintain 
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that the parasite is merely a harmless inhab- 
itant of the vagina and not in the least patho- 
genic. Haupt contends that the organism is 
non-pathogenic because the transmission of 
trichomonas from the vaginal secretion to a 
normal woman failed to produce any inflam- 
matory reaction or any change in the charac- 
ter of the vaginal secretion, although large 
numbers of the flagellates were present. 

A host of clinicians, both here and abroad, 
believe that the parasite has certain patho- 
logical proclivities and have pronounced it a 
causative factor in vaginitis. In this country, 
DeLee, Greenhill, C. H. Davis, and Furniss 
have adjudged trichomonas vaginalis vaginitis 
to be a specific disease. Seitz and Hoehne as- 
sert that the parasite is often pathogenic in 
nature and that it also tends to increase the 
virulence of the accompanying bacteria. The 
latter author was the first to connect this or- 
ganism with purulent vaginitis, basing his 
opinion upon the fact that trichomonas are 
found in great numbers in the abnormal dis- 
charge and that the vaginitis subsides as the 
parasites diminish in number. 

A frank vaginitis was present in only about 
13 per cent of our patients, whereas in almost 
all an altered vaginal secretion was found. It 
is our contention that the parasite is not 
merely a harmless and accidental invader of 
the birth canal, but the causative agent of a 
distinct clinical and pathological entity in a 
certain number of instances. 


VAGINAL TRICHOMONIASIS AND PUERPERAL 
MORBIDITY 


Several authors (Schmid and Kamniker, 
Liss and Gragert) have studied in detail the 
effect of vaginal trichomoniasis on the puer- 


peral morbidity rate. The results of these 
studies are all in accord and tend to emphasize 
the deleterious effect exerted by this type of 
infection on the parturient woman. 

Schmid and Kamniker, for instance, re- 
ported a morbidity of 10.3 per cent among the 
women who, during pregnancy, evidenced 
trichomonas infection, while among the pa- 
tients free of the parasitic vaginitis it was only 
4.8 per cent. 

Likewise, Liss presents figures on the puer- 
peral morbidity rate of a group of 405 patients, 
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79 of whom had displayed a pronounced trich- 
omonas colpitis during pregnancy (without 
associated gonorrhoea) and 326 of whom had 
manifested a leucorrhcea without demon- 
strable cause. These patients were not treated 
for the vaginitis prior to delivery. There was 
a total morbidity of 15.3 per cent among the 
326 women exhibiting leucorrhcea without 
trichomonads, as compared with 29 per cent 
among those in whom the parasite was found. 
The puerperal morbidity was 11.8 per cent 
among the patients, who were examined vagi- 
nally during labor, but who had given nega- 
tive smears during pregnancy. The rate was 
considerably higher (39.1 per cent) in those 
with positive smears who were similarly ex 
amined vaginally during labor. He conclude 
that vaginal examination during labor in the 
presence of trichomoniasis greatly increases 
the danger of puerperal infection. 

Gragert, in a similar manner, compared the 
morbidity in the lying-in period of patients 
who had been successfully treated in preg- 
nancy for vaginal trichomoniasis (i.e., pa 
tients finally giving negative smears) with the 
rate in those who could not be rendered free of 
the parasite. The rate for those with positive 
smears despite treatment was 16.4 per cent; 
the rate for patients successfully treated 
(parasite free) prior to delivery was reduced 
to 7.7 per cent. The morbidity in patients 
without trichomonas infection was 11.3 per 
cent, while the rate for patients with trich. 
omonas vaginitis who received no treatment 
was more than twice as great (29.1 per cent). 

Further to ascertain the influence of vagini 
tis caused by trichomonas on puerperal mor 
bidity, the clinical records were reviewed of 
patients who had been confined in our institu- 
tion prior to August 1, 1930. For the purpose 
of this inquiry, every patient with a tempera- 
ture of at least 100.4 degrees Fahrenheit for 2 
successive days or on two different days, irre- 
spective of the method of delivery, was con 
sidered to be morbid. It is not our intention 
here to discuss the actual causes of puerperal! 
morbidity in our patients, but only to deter 
mine if trichomonas vaginitis might add to the 
hazard during the lying-in period. 

The records of 250 delivered patients who 
had been examined for the parasite (untreated 
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cases) were available for study. Of these 110 
were white and 140 were colored. Sixty-two 
(24.8 per cent) of the entire group of 250 had 
harbored the parasitic infection. This is 
somewhat higher than the incidence reported 
earlier for the entire group of 600 patients 
(22.7 per cent). The percentages, according 
to race, correspond in general to those earlier 
recorded, for instance, 17 (15.4 per cent) of 
the 110 white, and 45 (32.1 per cent) of the 
140 colored patients showed the vaginal infec- 
tion before delivery. 

The number of morbid patients, regardless 
of race, according to the standard outlined, 
was 64 (25.6 per cent). These figures appear 
excessive, but if one considers the basis arbi- 
trarily selected for morbidity, the percentage 
is not unusually high. The morbidity in 188 
patients of both races who had not manifested 
the parasitic invasion was 19.6 per cent (37 
patients), whereas 27 or nearly one-half of the 
62 patients who had earlier shown tricho- 
moniasis developed a distinct elevation of 
temperature after delivery. 

Since the morbidity rate for the colored pa- 
tients was somewhat higher than for the white 
(Figs. 3 and 4), the relation between tricho- 
moniasis and morbidity has been studied in 
both races. Figure 3 shows that only 16 or 
17.2 per cent of the 93 white patients without 
earlier trichomonas infection were morbid, as 
compared with 9 (53 per cent) of the 17 white 
women who had manifested the infection. 
While the total number of white patients with 
the parasitic condition is small, the compari- 
son seems to point to the liability of these 
women to puerperal complications. 

The morbidity rate for the colored is por- 
trayed in Figure 4. Of the 95 colored patients 
who had been parasite free during pregnancy, 
21 (22.7 per cent) were morbid, as compared 
with 18 (40 per cent) of the 45 women who had 
suffered from the infection. It is thus per- 
ceived that considerably higher percentages of 
both white and colored women with vaginal 
trichomoniasis develop fever in, the puerpe- 
rium than those not so affected. Further in- 
vestigation is necessary to determine effect of 
vaginal examination during labor, typeof labor, 
and mode of delivery, on morbidity rate in 
presence or absence of trichomonad infection. 


From this inquiry, it would appear that the 
presence of trichomonas vaginalis in preg- 
nancy may have a deleterious influence on the 
puerperal woman. It is not our intention to 
charge the flagellate as being directly respon- 
sible for puerperal morbidity, but we are per- 
suaded that vaginal trichomoniasis may have 
a definite, although as yet not fully appre- 
ciated, influence on the complication. Further 
investigation of the réle played by the accom- 
panying bacteria in the vagina is essential be- 
fore one may draw positive conclusions as to 
the exact part held by this parasite in post- 
partum infections. Until this problem is 
solved, we believe that treatment of vaginitis 
or leucorrhoea associated with the organism 
during pregnancy should be instituted in order 
to diminish the danger of puerperal infection. 


TREATMENT 


Methods of treatment advocated for the 
relief of the vaginitis and leucorrhcea associ- 
ated with trichomonas aim either to alter bio- 
logically the bacterial flora or to destroy the 
organism itself by mechanical and chemical 
means. Prophylaxis may possibly be accom- 
plished by proper cleansing of the anal region 
after defecation, although the intestinal tract, 
so far as the present morphological study 
would indicate, is not the origin of the infec- 
tion. Repeated treatment is usually required 
before the vaginitis is relieved and the vagina 
permanently freed from the parasite. 

Whether or not it is wise to institute, during 
pregnancy, the local therapy necessary to 
eradicate the infection may be questioned. 
Since the parasitic state apparently increases 
the danger of puerperal infection, one would 
seem justified in attempting to restore the 
vaginal mucosa to its normal condition during 
the antenatal period. 

Of the different therapeutic procedures em- 
ployed for the permanent eradication of this 
infection in both the pregnant and non- 
pregnant woman, the one providing the most 
favorable results in our clinic is, in the main, 
as follows: 

The vulva and vagina are thoroughly but 
gently sponged with tincture of green soap and 
warm water. The vagina is then dried with 
cotton pledgets and the entire vaginal vault is 
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swabbed with a saturated aqueous solution of 
picric acid (one per cent). A one-half of one 
per cent lactic acid douche may be used twice 
daily for several weeks in order to re-establish 
the normal bacterial flora. The employment 
of a culture of organisms similar to the lactic 
acid bacillus has been suggested by Loeser. 
This is claimed to disinfect the vagina bio- 
logically, and to promote the growth of a se- 
lective organism which is antagonistic to 
others. Other agents and measures may be 
employed, though it is felt that the essential 
basis of therapy resides largely in thorough 
mechanical cleansing. 


SUMMARY AND CONCLUSIONS 


1. The literature on trichomonas vaginalis 
infection in the pregnant and non-pregnant 
has been reviewed. 

2. In our present study the parasite was 
found in 136 or 22.7 per cent of 600 gravid 
women. 

3. In none of the patients studied were we 
able to find the organism within the cervical 
canal. This section of the reproductive tract 
we have found, as have numerous other 
workers, singularly free from trichomonad 
infection. 

4. According to race, the organism was 
found in 38 or 13.3 per cent of 286 white, and 
in 98 or 30.8 per cent of 314 colored patients. 

5. The comparative morphology of trich- 
omonads as found in the mouth, intestine, 
and vagina is presented. From this study it 
seems that the intestine is not the source of 
trichomonas vaginalis. 

6. Only 18 (13.2 per cent) of the patients 
with trichomoniasis complained of irritating 
symptoms, although practically all had an 
abnormal vaginal secretion. 

7. From this study it seems one is justified 
in concluding that trichomonas vaginalis is 
pathogenic in that it may provoke a purulent 
discharge, characterized by a creamy, yellow, 
acid and frothy or foamy nature, and occa- 
sionally a hemorrhagic or granular type of 
vaginitis. 

8. The effect of vaginal trichomoniasis on 
puerperal morbidity was studied in 250 pa- 
tients. The morbidity rate for both white and 
colored patients who harbored the infection 
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prior to delivery was found considerably 
higher than in those parasite free. This would 
seem to indicate that trichomonas disease may 
play a part etiologically in puerperal mor- 
bidity in a certain number of cases. 

g. Finally, gravid women with frank trich- 
omonad infection should be treated and ren- 
dered, if possible, parasite free during the 
antenatal period. 
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HE term abruptio placente was sug- 

gested by DeLee to designate that seri- 

ous obstetrical complication in which 
the normally situated placenta is partially or 
wholly separated from the uterine wall before 
the baby is born. Rigby, in 1775, first called 
our attention to the entity of this condition 
of premature separation of the normally im- 
planted placenta and gave it the name acci- 
dental hemorrhage, as distinguished from the 
other chief cause of uterine bleeding in the 
last trimester, namely, placenta previa. Some 
separation of the placenta in cases of placenta 
previa must be considered a natural accom- 
paniment of the normal mechanism of efface- 
ment and dilatation and is responsible for the 
bleeding which occurs. Rudolph Holmes, in 
an excellent study of this condition in r1go1, 
further emphasized the frequency and clinical 
importance of this condition and suggested 
the name ablatio placentz. 

Our present study comprises 164 cases oc- 
curring in 40,000 consecutive deliveries during 
the past 15 years at the Chicago Lying-in 
Hospital. The important literature, especially 
the more recent, has been reviewed with the 
idea of making a more thorough analysis of 
our cases and presenting them for study in 
the light of the most recent investigations. 

DeLee, Williams, Holmes, and the majority 
of authors separate the cases of abruptio pla- 
centz into the mild and the grave, depending 
on the seriousness of the patient’s condition. 
While this clinical classification is very useful, 
it is not entirely satisfactory. The gravity of 
a patient’s symptoms can be interpreted very 
differently by each of several clinicians. We 
have used a classification dependent on the 
underlying pathology, the character, and the 
extent of the placental separation. Because 
it is sometimes difficult and occasionally im- 
possible accurately to differentiate between 
partial and complete placental separation, we 
have made use of the patient’s symptoms and 
findings to help in the differentiation. Utero- 


placental apoplexy is an entirely separate en- 
tity and here the diagnosis can be made only 
at laparotomy or at autopsy. 


FREQUENCY 


Abruptio placentz is a very common cause 
of antepartum, intrapartum, and postpartum 
bleeding. That it occurs much more fre 
quently than we were led to believe from 
the writings of many authors is probably 
due to the fact that many mild or partial 
separations occur undiagnosed with little or 
no damage to mother or child. From the 
literature one gleans the figures presented in 
Table I. 

Once in 244 deliveries in our series repre- 
sents a fair average. The partial separations 
occurred in 112 cases or once in 357 deliveries, 
while the complete separations occurred in 52 
cases or once in 770 deliveries. Couvelaire’s 
uteroplacental apoplexy no doubt occurs much 
oftener than appears in the literature. This 
may be due to the fact that laparotomy is a 
more recent development and this condition 
can be recognized only at operation or at 
autopsy. In our 52 cases of complete separa- 
tion, there were 15 cases that had the typical 
Couvelaire uterus. This incidence of one in 
three grave cases is unusual and may not tell 
the whole story, as we do not know how many 
patients, who were delivered from below, had 
typical uteroplacental apoplexy. Harrar found 
only 1 case in 100,000 deliveries although he 
performed only 7 cesarean sections in his 264 
cases of abruptio placente. 


PARITY 


It is generally believed that multiparity is 


a predisposing cause. Holmes reports 19.2 
per cent of his cases occurring in primipari; 
Brodhead, 21 per cent; Fitzgibbon, 10 per 
cent; Wing, 4 or 5 times as common in multi- 
pare. In our series, 36.6 per cent of all the 
cases occurred in primipare, and this agrees 
with Williams, Harrar, Burgess, and others. 


1Read before the Chicago Medical Society, April 15, 1931. 
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must conclude that parity plays little rdle 
‘he causation of this condition. 


ETIOLOGY 


\fuch has been written on this most inter- 
ing condition since the earliest contribu- 
as of Rigby, Goodell, and Holmes. How- 
‘, except for calling our attention to its 
juency and to its importance, little has 
n added to our knowledge of the exact 
logy. Hofbauer, in 1926, produced a his- 
nin intoxication in experimental animals, 
| he was able to demonstrate premature 
plicental separations with pathological find- 
invs similar to that found in uteroplacental 
apoplexy. We examined the blood collected 
at operation from the uterine cavity in a case 
of uteroplacental apoplexy and found no trace 
of histamin. Morse, in 1918, produced ham- 
orrhagic lesions in the uterus by excessive 
rotation of that organ so as to interfere with 
its circulation. Polak, in 1924, described a 
case in which this mechanism of rotation 
seemed to be the etiological factor for the 
uteroplacental apoplexy. Browne, in 1928, 
produced a chronic nephritis in experimental 
animals by the injection of sodium oxalate or 
uranium nitrate, then by injecting bacillus 
pyocyaneus he was able to produce prema- 
ture separation of the placenta and placental 
infarction. He attributed this separation to 
failure of the kidneys to excrete the poisons 
from the circulation. While all this work is 
suggestive, it is not conclusive. At the present 
time the various etiological factors which are 
ascribed to this condition had better be con- 
sidered secondary or exciting factors which 
influence some unknown primary cause. 
Winter, in 1884, demonstrated the fact that 
very frequently abruptio placenta occurs in 
patients who have some evidences of tox- 
wmia, such as hypertension and albumin in 
the urine. Since that time more and more 
clinical and experimental evidence has ac- 
cumulated to bear out this association. Wil- 
liams found 33 cases of toxemia in a series of 
57 cases, an incidence of 57.8 per cent;Kraul 
in 33.3 per cent; Bartholomew in 55 per cent; 
Fitzgibbon in 82 per cent. There is no doubt 
that this frequent association is more than 
mere coincidence, and there must be some 
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TABLE I.— FREQUENCY AND MORTALITY 


Per- 
cent 
age 
fetal 
mor 
tality 


Cases 
Total of 
deliv- | abrup- 
eries tio pla 

centx 


. | Per 
Inci 
cent 


Name 
dence 


Le 
Brodhead 16,500 
Goethals I eas 
Wing 

Wilson 


60,000 


Polak | 
Frank] and Hiess 
Welz 

Harrar 100,000 
( Saati - 20,000 


Williams 


g,000 


Phaneuf 


Burgess 18,720 


Fitzgibbon 55,000 
O'Connor 
Kraul 15,000 
Holmes 

Bart holomew 


Frey and Arm 
bruster 


Davis and McGee} 40,000 


intimate relationship between the toxwmias 
of pregnancy and the development of abrup- 
tio placenta. Were it the primary etiological 
factor in its causation would we not expect 
it to be most often associated with the most 
serious of the pregnancy toxwmias, eclamp 
sia? Clinical evidence does not support this 
line of reasoning because we see eclampsia 
only rarely complicated by premature sepa- 
ration of the placenta. Harrar found this as- 
sociation in only 1 per cent of 650 cases of 
eclampsia, Goethals in only 4.7 per cent of 
his cases. Wilson in 8.7 per cent. In our series 
we saw this association only once in 164 cases 
of abruptio placentw. Furthermore, it is not 
commonly associated with the toxamia that 
is the result of a chronic nephritis. Rarely is 
a history of previous kidney disease obtained 
in these patients who develop abruptio pla- 
cent. Williams found chronic nephritis in 2 
of 57 cases, Frank] and Hiess in 2 of 34 cases. 
We had 16 cases, an incidence of 9.6 per cent. 
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TABLE II.—-A COMPARISON OF ETIOLOGICAL 
FACTORS IN ABRUPTIO PLACENTA 


‘ ‘ | Mul- 
Chron- Ec- rau- | Mul-) tiple | Short 
ic ne- |lamp- ci Scar POS mor 
phritis; sia ity | P 8- i 
per | per er |hancy sand 
~e te 9 per | cen 
cent | cent cent cent 


Toxe- 
Name of mia 
author per 


Holmes 80.8 


Williams 5 : 3 70 
Siedentopf 
Harrar 66.6 


Phaneuf 
Polak 
Burgess 


Kraul 


Bartholomew 


Goethals —_ 
O'Connor _ 
Fitzgibbons 
Frankl and Hiess 
Hofmeier 
Willson 


Cragin 


Brodhead 3 79 


Davis and 


McGee 56.6 | 9.6 63.4| 9.6 | 2.4 


This fact is distinctly opposed to our clinical 
suppositions, for we have always feared the 
development of this serious complication in 
our patients who had an old history of kidney 
disease. Perhaps the infarction and fibrosis 
of the placenta, which is found in patients 
with chronic nephritis, have led us to believe 
that the mechanism of premature separation 
would be favored. 

In an analysis of our series, we found 93 
cases that presented some evidences of tox- 
emia during their prenatal period or during 
delivery, an incidence of 56.6 per cent. Our 
criteria of toxemia were a rise in the blood 
pressure to above 140 millimeters of mercury 
systolic with a compensatory rise in the dias- 
tolic, the appearance of albumin in the urine, 
cedema, and other findings of toxemia. Eight 
of our patients gave a history of a toxemia in 
a previous pregnancy. 

First suggested by Rigby and perpetuated 
in the older literature trauma was considered 
to be the most important of the etiological 
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factors. The original nomenclature “acciden- 
tal haemorrhage” necessarily implies this 
trauma. Perhaps it was the occasional «ra- 
matic case in which the woman received some 
violent blow or kick on the abdomen «nd 
immediately developed a typical picture of 
grave abruptio placente that so emphasi ed 
the traumatic element. Perhaps it is the 
normal mechanism of placental abrupt 
from the uterine wall. However, in revi w- 
ing the literature, Table II, except perh 
Holmes’ 200 cases in which trauma play« 
part in 67, or 33.5 per cent, we find 1 
trauma plays only a very insignificant r: | 
In our own series, we could elicit the hist 
of trauma in only 3 cases or an incidenc: 
less than 1.8 per cent. And yet, the pict 
of a woman rushing to the hospital in a ti <i 
cab which collides with another car, thr 
ing her forward so that her abdomen recei 
a violent blow, and her dramatic entra 
into our clinic in a state of shock and a 
anzmia, is indelibly fixed in our minds. 
Internal trauma, as a result of manipi 
tion or operative interferences, is more of 
concerned with the causation of abruptio })\a- 
cent than is external violence. In the 
duction of labor, castor oil and quinine 
pituitrin, bags, bougies, and gauze may cau: 
some injury to the placental attachment, | 
formation of a retroplacental clot, and p: 
tial separation of the placenta. Late in lal 
the descent of the fetus, because of an 
normally short cord, may cause traction on 
the placenta and result in its partial separa- 
tion. The sudden emptying of the uterus i 
a polyhydramnion or the delivery of the tirs 
baby in a multiple pregnancy may inter! 
with the normal uterine contraction ther 
suddenly decreasing the retroplacental arc: 
favoring premature separation. Difficult 
improperly executed intra-uterine maneuv: 
such as internal version, may cause a par 
or complete separation. In many cases 
signs and symptoms of premature separat 
do not appear until late in the second st 
of labor. This may be due to the mar! 
retraction of the lower uterine segment, wh 
is particularly present in long and diffi 
labors. All of these etiological factors app 
in our series, but their importance must 
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Small portion of placenta 
atfached to vtering, 
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lig. 1. Section of uterine wall from a case of uteropla 
cental apoplexy, showing extravasation of blood into the 
uterine musculature. X 5. 


evaluated separately in each case. Certainly, 
in many of the cases, these factors may be 
entirely incidental and are in no way asso- 
ciated with the underlying pathology. 

There has been considerable speculation 
about the réle of pathological changes in the 
uteroplacental union. Diseases of the endo- 
metrium or of the myometrium, infarction, or 
inflammation of the placenta no doubt play 
a role in the causation of this condition. 
Little information of value can be gleaned 
from the pathological specimen studied in 
our series. In spite of the prevalence of 
syphilis we could find only 2 patients who 
had positive Wassermann and Kahn reac- 
tions. 


PATHOLOGY 


The pathological process begins with a 
hemorrhage into the decidua basalis. Whether 
this initial bleeding comes from the placenta 
itself or from the small blood vessels as a re- 
sult of some changes in their walls is a debata- 
ble question. The bleeding causes a decidual 
splitting and the development of a retropla- 
cental hematoma. In some cases there like- 
wise develops a haematoma in the placenta it- 
self. The extent of the process may become 
limited and we have a partial separation, or it 
may continue to extend until the entire pla- 
centa has been separated off the uterine wall. 
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Fig. 2. This section of uterine wall shows extensive 
hemorrhage, cedema, and disassociation of uterine mus 
culature. X35. 


If the process occurs in labor it may be aided 
by the tumultuous uterine contractions. We 
have always considered the strong uterine con- 
tractions to be the result of the abruptio pla- 
cent. It is easier to believe that the sudden 
change in the character of the labor is initiated 
by some other exciting factor and these ab- 
normally strong pains without a sufficient in- 
terval of rest between them may originate these 
premature separations occurring during labor. 
The retroplacental bleeding may be limited to 
the uterine cavity by the placenta, the mem- 
branes, or a tightly engaged presenting part, 
and it will be entirely concealed. It may rup- 
ture through the membranes and into the am- 
niotic cavity and still be concealed, or it may 
extend to the margin of the placenta, dissect 
the membranes off the uterine wall, and ap- 
pear externally. On delivery of the child, there 
may be a gush of dark and clotted blood. The 
placenta will show some area of depression on 
its maternal surface and to it there may be at- 
tached some partially disorganized blood clots. 
The extent of these findings will indicate the 
extent of the separation. 

Uteroplacental apoplexy first described by 
Couvelaire and extensively studied by Essen- 
Moller and Williams presents an entirely dif- 
ferent pathological picture. Although its exact 
etiology is unknown, it has been considered 
toxemic or toxic in character because it is so 
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Disorganized muscle fibers 


Fig. 3. Small vessel cut longitudinally showing a marked 
increase in size and number of endothelial cells lining its 
wall. X 300. 


often associated with the toxwmias of preg- 
nancy and the pathological findings favor a 
toxic origin. Grossly, the uterus, the tubes, 
and the ovaries and often the broad ligaments 
present a bluish, purplish, mottled appearance. 
This characteristic discoloration may extend 
to the entire peritoneum lining the pelvis and 
the lower abdomen in the fatal cases. Some- 
times dark free blood is found in the peritoneal 
cavity having oozed through the fimbriated 
ends of the tubes or through tears in the sero- 
sal surfaces of the uterus and adnexa. The 
organ is flabby and stretched, having lost the 
power of contractility. The cut surface is wet 
and presents a bluish or purplish mottled ap- 
pearance most marked in the outer and inner 
layers of the uterine wall. 

Microscopically, there is present an exten- 
sive intramuscular hemorrhage which has in- 
filtrated the muscle bundles and disassociated 
the muscle fibers so that they have lost their 
integrity and their contractile ability. The 
process is most marked in the inner and outer 
layers of the uterine wall (Fig. 1), but the 
hemorrhagic extravasations can extend to the 
adnexa, the broad ligaments, and retroperito- 
neally. Here and there in the muscle tissue, 
there is present a marked cedema (Fig. 2). In 
advanced cases this appears to be more than a 
simple oedema, but there apparently is present 
an actual solution of much of the cytoplasm of 
the muscle cells. Many of the small vessels 


Vacvolated cytoplasm 
of endothelial cells, 


Cytop asm of endothelial cel 
Nocleu us » ” 


Pm Pad 
{ \ 
| 

| 

| 

. 


Me 


The « 
The nuclei appear s 


lig. 4. The same vessel as in figure 3, 600. 
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show a marked increase in the size and num 
of the endothelial cells lining their walls. 
nuclei often appear swollen and hydropic. ‘! 
cytoplasm is rounded and vacuolated (I) 
3, 4, 5). In some of the small vessels ther 
found a network of homogeneous eosin sta 
ing material which does not seem to be fibr 
but apparently represents cytoplasm of vaci 
lated endothelial cells. In the larger vess: 
these changes are less marked but the en 
thelium is distinctly swollen. In some of 1! 
small vessels this formation of vacuoles se}. 
rated by homogeneous matrix seems to |) 
more extensive than can be accounted for |)\ 
hydropic degeneration alone. In some, t! 
appearance suggests the presence of hyali: 
thrombi which have become vacuolat: 
through solution of part of their hyaline m: 
terial. They look somewhat like thyroid aci 
in which the colloid has been largely dissolv: 
out. Many of the small vessels are filled wi! 
leucocytes chiefly polymorphonuclears, ai 
some show mixed fibrin and leucocytic throm 
(Fig. 6). The whole process suggests the a 
tion of some lytic agent which affects bo! 
vascular endothelium and muscle cells in t! 
same way. 


SYMPTOMS 


The mild type or the partial separation : 
the placenta usually occurs near the end « 
labor. The patient may have had a norm 
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lig. 5. A cross section of another small vessel. > 270. 


course, when suddenly the pains become much 
harder, last longer, and the interval between 
pains becomes much shorter. These tetanic 
contractions are often associated with some 
rigidity and tenderness of the uterus. There 
usually now appears some external bleeding 
and occasionally the passage of a small clot. 
On auscultation of the fetal heart one finds 
evidences of fetal asphyxia demonstrated by 
an irregularity in rhythm or a decrease in rate. 
The violent character of the labor usually ter- 
minates it rapidly, but if this does not occur, 
all the findings become more pronounced. The 
fetal heart tones may entirely disappear if the 
infant cannot be rapidly rescued. A sudden 
change in the character of the labor, hamor- 
rhage, evidences of fetal distress, and the find- 
ing of old blood clots in the uterus and par- 
tially attached to the placenta make the diag- 
nosis of a partial abruptio placentz. 

Complete abruptio placentz, or the grave 
case, presents an entirely different clinical pic- 
ture. It most often occurs before the onset of 
labor, in fact, any time in the last trimester of 
pregnancy. There are no prodromal manifesta- 
tions before one or the other of the most com- 
mon symptoms occur. 

Abdominal pain. The onset may be dra- 
matic with sudden excruciating pain in the 
lower abdomen. It may simulate the pain of 
a ruptured abdominal viscus. It is usually a 
continuous pain with little or no relief, the pa- 
tient writhing and rolling. Then again, some 
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Fig. 6. A cross section of a larger vessel showing the 
swollen endothelial cells lining its wall. The lumen is filled 
with a homogeneous eosin staining matrix, many leuco- 
cytes, and few erythrocytes. There is extensive hamor- 
rhage and oedema in the surrounding uterine musculature. 

K2ts 


cases begin with a mild, dull ache in the ab- 
domen which is peculiarly sensitive. The pain 
may become more marked as the hours pass 
and often labor sets in to mask the true pic 
ture. The moderate abdominal discomfort is 
said to be associated with a very slow accumu- 
lation of blood in the uterus. The rapid dis- 
tention of the uterus causes stretching of the 
peritoneum and the intense pain. 
Hemorrhage. The bleeding in abruptio pla- 
centz is said to be of two kinds, concealed and 
external. In the first type the bleeding occurs 
behind the placenta or it is concealed in the 
uterine cavity by the presenting part or the 
free placenta acting as a tampon for the lower 
uterine segment. As the case progresses, there 
will be some external hemorrhage or the ex- 
pulsion of serum or clots. For this reason we 
must consider the concealed type as being only 
the first stage in some cases of abruptio pla- 
centz and that eventually some external bleed- 
ing will take place. In our series, Table III, 
18.2 per cent of cases had relatively concealed 
haemorrhage during part of their course. Bleed- 
ing into the uterine cavity must be recognized 
early because these are the serious cases in 
which the patient becomes exsanguinated be- 
fore the attendant makes the true diagnosis. 
We can now lay down our first axiom—the 
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TABLE III.—INCIDENCE OF SYMPTOMS IN into the patient’s own tissues, or external, so 
OUR SERIES that timely measures can be instituted. 

Shock. Early in the course of some of these 

poe | a. | 164 cases cases Shock develops. It is often said that the 

m abruptio | abruptio | abruptio degree of shock is entirely out of proportion: to 

Symptoms placenta placente placentz 
ue the amount of hemorrhage. It resembles | '\c 
No.of] Per | No. off Per ar of| Pe shock that one sees in the patient with ar) 
cases | cent cases | cent | cases . * a — 

: Be aa tured gastric ulcer. The shock is most marl. - 
es nS: | | 33 |63.s| 48 | 29.2 in the patients with uteroplacental apopl y 
Rhythmic uterine contrac- a and may be due to irritation of the peritone 

tions | 86 | 7 2 | 23.1 | 98 | 6.0 by the hemorrhage beneath it or to the 
No pain or uterine con - known toxemia. However, our third axi 

eno * | — can be the following—patients with abru; 

| placentz do not die from shock but from 

ee Sr? |_45_| 82.6 | 134) 81-7 haemorrhage and the resultant lack of oxy 

Concealed hamorrhage ‘ | se | 82 carriers in the circulation. Thus a timely bl. 

Fetal heart tones—irregu ae transfusion in a serious case may often t 
the tide of events. 

Uterine tenderness and consistency. The 
neous consistency of the uterus is present 
only a portion of the cases, Table III, 48 
amount of external bleeding is no index of the _ our series, or an incidence of 29.2 per cent. 
amount of blood the circulation has lost. is most often present in the complete sepa 

This truth is even more apparent in the _ tions or grave cases, occurring in 63.5 per c 
cases of uteroplacental apoplexy. Here, the of our 52 cases. When this marked board-li 
blood not only accumulates in the uterine _ rigidity of the uterus is present, it is pathog) 
cavity but it extravasates and infiltrates into monic of the underlying pathology, for vi 
the uterine musculature, underneath the sero- few conditions can simulate it. On the ot! 
sa, between the leaves of the broad ligaments, hand, some of the patients present a soft ute: 
and retroperitoneally. As the condition be- of a peculiar doughy consistency with mod: 
comes more and more grave it can be said that ate or little tenderness. This doughy, bog; 
the patient is bleeding to death within herown sensation is given to the uterus by the 
tissues. Some alteration of the blood or blood cumulation of soft blood clots within 
vessel walls takes place to make this extravasa- cavity. 
tion of blood possible. Tenderness is often associated with the 1 

Systemic signs of hemorrhage soon develop.  gidity of the uterus. The tenderness may |) 
The patient becomes more and more anemic. elicited over the entire uterus so that the | 
The mucous membranes become pale and __ tient will not allow even the most superfi 
washed out in appearance. The pulse rate palpation. One of the authors has been p 
mounts, the quality becoming progressively _ ticularly interested in this symptom of tend: r 
poorer. The blood pressure slowly falls. The ness to evaluate its significance as an aid 
patient’s skin becomes cold and clammy. She the diagnosis of uteroplacental apoplexy. 
complains of faintness, dizziness, and occa- has been noted that when the tenderness ! 
sionally becomes stuporous. Theone thing we comes especially marked, extending more p 
must remember is that many of these symp- _ ticularly lateral to the corpus in the region 
toms and findings occur late in patients with the broad ligaments, it may lend support 
sudden and extensive hemorrhage, often too the diagnosis of an extravasation of blood | 
late to institute proper measures if one awaits tween the leaves of the broad ligament 
their development. Our second axiom can now underneath the serosa of the uterus. Tend 
be stated—one must recognize the progressive ness was found in 55.8 per cent of our co 
hemorrhage early, be it relatively concealed, plete separations. 
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Uterine motility. This obstetrical complica- 
on, particularly the grave type, often occurs 
patients who are not in labor. In some of 
\ese cases, contractions begin and the labor 
rapidly completed. Rhythmic uterine con- 
actions of normal severity or more severe 
ian the normal were present in 98 cases or 60 
‘+r cent of our total series. However, it was 
resent in only 23.1 per cent of our complete 
parations. More often the board-like ri- 
idity of the uterus is due to a tetanic con- 
action of the musculature, the uterus having 
9 periods of relaxation. This tetanic con- 
raction causes constant tenderness and pain 
io the patient, but does not advance the labor 
hy effacing and dilating the cervix. The lack 
of normal or exaggerated motility of the uterus 
nay mean a paralysis of the uterine muscula- 
ture as a result of the infiltration of blood 
within its walls, or a constant state of spasm 
as a result of some exciting factors which often 
is followed by the extravasations of blood. 
Clinically, we have learned that lack of suita- 
ble progress in labor on the part of the patient 
is a finding of serious import. In our series of 
complete abruptios 63.5 per cent had tetanic 
uteri and lack of satisfactory progress in 
labor. 

A study of the blood pressure readings in 
the prenatal period as suggested by Holmes 
does not reveal much of interest. A low blood 
pressure is not necessarily indicative of utero- 
placental apoplexy, although a high blood 
pressure may be associated with pre-eclamp- 
sia. The blood pressure record cannot be used 
in differentiating the simple placental separa- 
tions from the grave toxemic types. 

Changes in size and shape of the uterus. In 
the relatively concealed type the uterus grad- 
ually enlarges due to the accumulation of 
blood within its cavity. If the height of the 
fundus is greater than the calculated duration 
of the pregnancy would indicate, or if its size 
increases as the patient is being observed, it 
is of important clinical value in helping to 
make the diagnosis. In the exceptional cases 
the fundus becomes irregular in outline due 
to the accumulation of clots behind the pla- 
centa. We have noted that these findings are 
rare and inconstant. A patient will lose a 
dangerous amount of blood if one waits for 


the gradual increase in the size of the uterus 
to determine concealed hemorrhage. 

Violent fetal movements are occasionally 
seen and usually spell exitus for the baby. 
More often a history of such movements can 
be elicited from the patient. They represent 
the last and final efforts of the fetus to obtain 
oxygen from a failing blood supply because 
of placental separation. When present they 
add another link in the chain of evidence in 
support of the diagnosis of abruptio placenta. 

Nausea and vomiting are occasionally pres- 
ent and are of little clinical significance except 
to help cloud the diagnosis. They should not 
be ascribed to some gastric upset or complaint 
nor to some acute abdominal condition and 
the true underlying condition missed. They 
are probably reflex in origin and represent 
peritoneal irritation. 


DIAGNOSIS 


The diagnosis of partial abruptio placen 
te can be made by the sudden change in the 
character of the labor, the external hemor- 
rhage, and the signs of fetal asphyxia as is 
indicated by the slowing of the fetal heart 
rate. Uterine tenderness is often present and 
may be due to the underlying pathology. 


After the delivery of the baby there may be 
a passage of dark liquid and clotted blood. 
The placenta may have some dark antepartum 
clots attached to one portion of it, and there 
may be a depression of the maternal surface of 
the placenta where they have been attached. 

The complete separation can be diagnosed 
by the occurrence of external hemorrhage in 
the last trimester of pregnancy associated 
with abdominal pain of a moderate or ex- 
treme severity. There may be present a mild 
or grave toxemia. The progressive picture 
of hemorrhage rapidly develops. The blood 
pressure is a better index of the true condi- 
tion than is the degree of anemia apparent 
superficially or on count, and a rapid falling 
blood pressure is a serious symptom. Shock 
may often be out of proportion to the hemor- 
rhage. The gradual increase in the size of 
the uterus and its change in contour may 
mean concealed hemorrhage. Marked uter- 
ine tenderness and tenderness extending lat- 
erally over the region of the broad ligaments 
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TABLE IV.—TREATMENT AND MATERNAL MORTALITY; A COMPARISON OF THE TYPES 0} 
TREATMENT AND THE RESULTANT MORTALITY 


Wilson Brodhead Polak Welz Burgess Williams 

Treatment a Se 
Total cathe | Lotal 
cases . cases 


Total 
cases 


Total 
cases 


Deaths Deaths Total Deaths Total Deaths De 
cases cases 


Cesarean section 21 d | 8 3 10 
Laparotrachelotomy 

Porro ca@sarean section 

Vaginal cawsarean section 

Spontaneous followed by hysterectomy 
Forceps 

Colpeurynter 

Craniotomy 

Version and extraction 

Duehrssen’s incisions 

Breech extraction 

Spontaneous 


Manual removal placenta 


may signify uteroplacental apoplexy. The TREATMENT 
baby is always dead in complete abruptio A review of the literature reveals the gri 
placentz. divergence of opinion as to the proper tre: 
Placenta previa, the other chief cause of ment of this serious obstetrical complicatic 
bleeding in the last trimester, is identified The lack of agreement on the part of | 
with painless, causeless bleeding, the so called various authors and clinics and the host «i 
“silent bleeding.””’ On examination the pla- treatments recommended bears out the fa 
centa can be palpated in the zone of efface- that there can be no uniform treatment. Ea: 
ment and dilatation. case must be individualized and the appro 
priate treatment instituted. There are, hoy 
ever, general logical lines of procedure 
The prognosis is dependent on the gravity follow and these can be briefly indicated. 
of the condition when the patient first comes The partial separations, or the mild cas 
under observation. From the literature we most often occur in labor. The labor is ofte: 
find that the maternal mortality varies from accentuated by the abnormally strong uteri! 
10 to 50 per cent and is little dependent on contractions. These cases can be treated co 
the various treatments instituted, Table IV. servatively and labor allowed to terminate 
Furthermore, this terrific mortality has not near spontaneously as possible. One shou 
improved rapidly with our advance in the carefully follow the patient’s condition, no 
knowledge of obstetrics. An early diagnosis ing the amount of bleeding, the possibility «i 
and immediate institution of treatment are concealed hemorrhage, the character of t! 
probably the most important factors. In our labor pains, the blood pressure, the state 
series the mortality was 7.3 per cent in the the fetus. Gradual increasing asphyxia « 
entire group of cases. For the baby the out- the part of the baby characterized by i: 
look is still worse for all the babies are dead creasing irregularity of rhythm or slowing 
in complete abruptio placenta and a goodly _ the fetal heart rate may mean an increase 
number are lost in the partial separations. the extent of the separation. If the me! 
Many are sacrificed in the excitement attend- branes are intact they should be ruptured 
ing their delivery. The total fetal mortality make internal bleeding less likely, to faci 
in our series was 60 per cent. tate the labor, and to permit a closer adapt 


PROGNOSIS 
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TABLE IV.- 


Fitzgibbon Kraul 


Treatment Seen oe 
Jeaths 


| Total | I 


cases | 
an section \ 
trachelotomy 
cesarean section 
i] cesarean section 
neous followed by hysterectomy 
irynter 
stomy 
n and extraction 
rssen’s incisions 
h extraction 
taneous 


nual removal placenta 


tion of the uterus about the baby, thereby 
decreasing the possibility of haemorrhage. 
Tumultuous pains can be temporized by ad- 
ministering some anwsthesia with pains, such 
as ethylene and oxygen. As soon as the labor 
can be terminated with safety to the mother 
and to the baby this should be done by the 
most conservative means. Forceps delivery 
or version and extraction may be the opera- 
tion of choice. Immediately on the birth of 
the baby, the mother should receive a cubic 
centimeter of pituitrin. One need not hesi- 
tate to terminate the third stage promptly 
by a manual removal of the placenta if the 
hemorrhage becomes at all alarming. 

In the complete separations or the grave 
cases of abruptio placenta, the treatment 
must necessarily become somewhat more rad- 
ical. This is probably the most dangerous 
condition threatening the life of the pregnant 
woman and the decision of what is the best 
plan in an individual case will often tax the 
most experienced operator. The life of the 
mother depends on the proper course to be 
followed. The patient should be carefully 
studied to determine if we are dealing with a 
simple separation of the placenta or a serious 
toxemic apoplexy. As our experience in- 
creases, we are able to make this differentia- 
tion more and more often. Recently one of 
the authors was attending a doctor’s wife 


Total | allel Total | 
cae | Deaths 


Continued 


Bartholomew Goethals Harrar Davis and McGee 


Total 
cases 


Total | peaths | Total | Deaths 


_ saan | Deaths 
cases cases 


canna Deaths 
30 | 6 7 1 
25 


6 


who had evidences of a pregnancy toxemia 
during the latter half of her pregnancy. After 
she had been in labor for 6 or 8 hours, the 
character of the labor suddenly changed. The 
pains became more severe and almost tetanic 
in nature, and in spite of this, labor did not 
progress satisfactorily. Some external hem 
orrhage appeared. The lower uterine segment 
became unusually tender and this tenderness 
was also marked laterally to the uterus in 
the region of the broad ligaments. The fetal 
heart rate decreased. This suspicious chain 
of symptoms and findings made the diag- 
nosis of partial abruptio placentae with the 
possibility of an early uteroplacental apo 
plexy. At cesarean section, we were able to 
demonstrate the infiltration and extravasa- 
tion of blood into the uterine musculature 
retroperitoneally and between the leaves of 
the broad ligaments. Incidentally, this is the 
only case of this kind in which we were able 
to deliver a live baby. This brief case history 
illustrates that careful study of our patients 
will differentiate the serious case from the 
less serious and the proper treatment can be 
instituted in each. Many experienced oper- 
ators have been able to pick out these serious 
toxeemic cases from the syndrome which they 
present. 

If the patient is in labor and is making 
normal progress, conservative measures may 
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suffice. Rupture of the bag of waters, the 
temporary dislodgement of the presenting 
part to rule out the possibility of concealed 
hemorrhage, and a tight abdominal binder 
as advocated by Beck may be all that is 
necessary. The baby is most often dead and 
needs no consideration. Small doses of pitu- 
itrin intramuscularly may hasten the labor 
and lessen the bleeding. As soon as there is 
sufficient dilatation the labor may be most 
expeditiously terminated by forceps, version, 
and extraction, or craniotomy, depending on 
the existing conditions. 

In the patients who are not in labor, the 
fulminating cases who enter in shock, the pa- 
tients in whom labor does not progress satis- 
factorily and rapidly, in the patients in whom 
a toxemic uteroplacental apoplexy can be 
diagnosed, abdominal delivery offers the best 
results in the hands of those experienced to do 
major surgery provided proper facilities are at 
hand. A rapid cesarean section, preferably 
the low, cervical type, or laparotrachelotomy, 
and if at all possible under local anesthesia, 
terminates the labor most rapidly and most 
satisfactorily. The advisability of a hys- 
terectomy will depend on the ability of the 
uterine musculature to contract down and 
control the bleeding. Whenever there is any 
doubt as to this ability on the part of the 
uterus to take hold of the situation it had 
better be sacrificed. We have never had occa- 
sion to regret having removed the uterus, but 
we have regretted having left it behind to 
expedite the operation. While it is not always 
necessary to do a hysterectomy in all cases of 
uteroplacental apoplexy, it is very often 
necessary. 

Timely treatment is most important in this 
grave condition. To wait until a patient is 
exsanguinated and then decide on radical 
surgery is not fair to the patient or to the 
method of delivery. The diagnosis of the 
gravity of the situation must be made early 
and the treatment instituted early. Every 
surgeon knows that to operate upon patients 
in shock is bad practice. Patients who enter 
in shock must be rapidly prepared before 
radical surgery is resorted to. Blood trans- 
fusions, glucose and saline intravenously and 
subcutaneously, and morphia will bring the 


patient out of shock and improve her operati\e 


risk. Local anesthesia is the least harmfu! .)f 
all the anesthetics. If hysterectomy is 
cided upon, the broad ligaments can be rapi 
clamped while the transfusion is taking pl. 
and the remainder of the operation can | 
ceed more slowly. 

The third stage is the most serious stag. 
the entire labor. Even a mild postpar: 
hemorrhage occurring in a woman wh 
already exsanguinated may be the deci 
factor. Furthermore, we have noted 
patients with even the mild or partial se} 
tions have a tendency to postpartum he: 
rhage as a result of an abnormal mecha: 1) 
in the third stage. Everything should |. \y 
readiness for manual removal of the plac: ‘a 
and uterine tamponade. Even before ai 
traction has been completed or before je 
shoulders have been delivered in cep! i 
presentations, the patient should recei\ | 
cubic centimeter of pituitrin. If there is in 
unusual amount of bleeding following th« 
livery of the baby and the placenta does » 01 
respond to Credés expression, it should je 
removed manually. Invasion of the uteru- is 
not entirely without risk but is definitely | \e 
lesser of two evils. The uterine cavity shoii 
be thoroughly explored and all clots remoy: 
Brisk massage and some preparation of erg. 
intramuscularly may be sufficient stimulation 
to cause the uterus to contract firmly. Ho 
ever, if it has a tendency to remain flabby. or 
if the bleeding continues and it is due to uter 
ine relaxation and not to birth injurics, 
tamponade should be immediately institut. 
The proper packing of the uterine cavity is 
very important because it is extremely (1) 
gerous when the packing acts as a uterine 
plug allowing the bleeding to go on behin¢ it. 
Six to 12 yards of a specially prepared gi ize 
is used firmly to tampon the uterine cay y, 
the cervix, and the vagina. If firm pac! \g 
does not control the bleeding, it may m :n 
that we have made an error in the diagn 's 
and that the uterine musculature is probi y 
disintegrated beyond recovery. Under t! +e 
conditions a blood transfusion followed | a 
rapid hysterectomy may still save the pati | 
Henkel’s clamps on the broad ligaments 
used in placenta previa and may be tried 
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mporary expedient to control some of the 
‘morrhage by clamping the uterine arteries. 
e have clamped the abdominal aorta by 
eans of a Serht’s aorta compressor or a 
omburg’s belt, but the patients died, for 
ese final feeble efforts on our part to stem 
e tide of events are soothing measures for 
‘e attendant who hates to admit defeat. 
General treatment to combat the anemia 
id shock should be instituted early in every 
ise. The frequent use of blood transfusions 

the serious hemorrhages of the last tri- 
ester is a great step in advance. Blood 
.ombats the anemia and the shock at the 
same time. Every pregnant patient who 
enters the hospital bleeding should be typed 
and matched and a proper donor held in 
readiness. Glucose and saline or Ringer’s 
solution intravenously and subcutaneously 
will help maintain sufficient volume in the 
circulation. A sympathetic understanding of 
the patient herself and her complaints will do 
much to secure the needed co-operation. 


We wish to thank Dr. H. Gideon Wells for his help in 
the study of the pathological specimen and Dr. J. B. DeLee 
and Dr. Fred L. Adair for their many helpful suggestions. 
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SECTION ON LARYNGOLOGY, ORAL AND PLASTIC SURGERY, THE MAYO CLIN} 


THE USE OF PEDICLED FLAPS IN RECONSTRUCTION OF THE NO: 
GORDON B. NEW, M.D., F.A.C.S., AND FREDERICK A. FIGI, M.D., F.A.C.S., RocHEester, MINNEsor\ 


JARTIAL or complete loss of the nose is not 
uncommon. This calamity may result from 
a variety of causes, such as accidents, acute 
infectious processes, injudicious treatment by ra- 
dium or roentgen-ray, and destructive diseases 
such as syphilis, tuberculosis (lupus), and malig- 
nant disease; the most serious of these at the 
present time is malignant disease. 

A factor in the growing number of cases of 
nasal deformity due to carcinoma coming under 
observation in recent years has been indiscrimi- 
nate irradiation in the treatment of early malig- 
nant lesions in this region. Even though such 
treatment may be incomplete, surface healing 
usually occurs, but malignant cells often lie 
dormant in the deeper portion of the scar. These 
again become active in the course of time, and 
may extend underneath the skin or along the 
perichondrium and perforate the cartilage. By 
the time recurrence is recognized, the growth 
may be so extensive that only removal of the full 
thickness of the nasal wall with the cautery or 
diathermy offers a chance of controlling the 
process. In most instances, such a recurrent 
growth is more active than was the original 
lesion, as is true following incomplete treatment of 
any type. On the other hand, such deformities 
due to applications of escharotics by the cancer 
quack so common in former years are com- 





Fig. 1. Complete loss of nose after removal by cautery 
of extensive epithelioma implanted on old lupus; and view 
after reconstruction of nose by means of forehead flap. 





paratively rare at present, since most of t! 
patients now consult their physician primarily 

With broader experience attendant on the 
creasing number of these deformities, proced 
for their correction are becoming fairly 
standardized. The patient requiring rhinopla 
whether partial or total, can now be assured 
sufficiently satisfactory cosmetic and functic 
result to permit of his resuming his place in soc 
without attracting undue attention to the rec 
structed organ. 

A number of factors must be given careful « 
sideration preliminary to rhinoplasty, particul: 
in cases in which loss of the nose is not of tr. 
matic origin and the patient must have reas: 
able assurance that the condition responsible 
the deformity will not recur. The optimal ti 
for undertaking plastic repair must, therefore, 
considered, especially following treatment o! « 
malignant process. Opinions differ greatly 1 
this regard. A few surgeons still advocate i 
mediate rebuilding of the lost parts at the ti 
the neoplasm is removed. In many cases, lh 
ever, Within a few months after the completion 
such a procedure, the malignant tumor reci's 
beneath the grafted tissues and necessitates 10! 


Fig. 2. Lateral view showing absence of nose and p: |e 
view after complete rhinoplasty. 
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:. 3. Total rhinoplasty by Full thickness 





m. us of forehead flap; A, out- amgakin graft 
li, of flap on the forehead. A y va 

fu. hickness skin graft from the hors ttrn, \ 

ar underlies the portion of the i ad \ 

fl. between the dotted lines in- Armes 

se «dat the time the flap is aol @ ji 
ek ted primarily; B, flap ready : 5 A) 
fo ransference. The distal end \ Ae /) 
h, een doubled on itself in or- \ ee | 

d ‘o forma lining for the lower * ; 

po onof the reconstructed nose. | eee 

T! remaining lining is supplied 4 BX 
by he Wolfe graft which isnow _~ | i 
fir \yadherent;C, distal portion “ | 

of ‘ap sutured in place. A full 


th: .ness skin graft is applied to 

th .!enuded area on the forehead 

pr: iously covered by the part of a 

th. tlap utilized in the recon- 

striction; the returned pedicle completes the closure of 
the wound on forehead; C’, reconstructed nasal tip, alw 


only their sacrifice but a wide margin about the 
original wound as well. It is often difficult to de 
termine the extent of such recurrence, and the 
growth may be hopelessly inoperable by the time 
it is recognized. Such a catastrophe may occur in 
spite of every precaution, but it is much less likely 
to occur if repair of the loss is postponed until 
at least a few months have elapsed following 
removal of the tumor. From our experience we 
feel that the duration of this period of waiting 
should vary with the extent and activity of the 
lesion, its previous treatment, and the width of 
its removal. In cases of extensive, active car- 
cinoma of the nose, especially those in which the 
growth has been treated previously with radium 
or roentgen-rays, or in which there is wide in- 
volvement of the mucous membrane, we prefer 
to delay rhinoplasty until the patient has been 
free from any evidence of the disease for from 9 
months to a year. Besides greatly lessening the 
possibility of subsequent recurrence, the elapse 
of this time permits removal of any sequestrum 
resulting from cauterizing the bony attachment 
of the lesion and gives the margins of the wound 
a chance to heal. The field of operation can thus 
be cleansed much more satisfactorily. 

The mental attitude of the patient is of the 
utmost importance in this connection, as in any 
plastic procedure carried out for improving per- 
sonal appearance. The operation must be re- 
quested by the patient rather than submitted to 
because advised by the surgeon. Otherwise, the 
patient is not likely to be pleased with even a 
good result, which many times is the chief recom- 
pense of the operator. The patient will also 
chafe under the period of hospitalization and the 
multiple operations required. 
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and columella produced by folding in the end of the thap 
as seen from below. 


The age and general condition of the patient 
are important considerations in determining the 


/ 





lig. 4. Detailed sketch of flap for total reconstruction 


of nose. The flap is outlined according to a pattern of 
adhesive tape prepared by actual trial on the patient him- 
self; a, tip of reconstructed nose; 6, columella; c, outer 
surface of ala; d, lining of ala; and e, Wolfe graft lining re- 
mainder of nose. 
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Fig. 5. Lossof nose following removal of an epithelioma; 
patient aged 30 years. At right, after total rhinoplasty 
utilizing forehead flap. 


advisability of rhinoplasty and in anticipating 
the probable length of time that will be necessary 
for carrying out the procedure. Because of the 
less satisfactory blood supply in elderly patients, 
a greater number of secondary operations will be 
required to insure the blood supply of the flap, 
and the time element will be increased correspond- 
ingly. It is difficult arbitrarily to set any definite 
age limit in such cases as the vessels of one in- 
dividual may be “older” than those of another at 
a given age. As a rule, if patients are elderly, an 
artificial appliance for correction of the loss of 
a nose is preferable to surgical reconstruction. 
Moreover, it is inadvisable to undertake such a 
procedure unless the patient is in good general 
health, on account of the delayed healing, in- 
creased danger of infection, and greater possibility 
of sloughing of the flap. 

The extent and situation of the nasal defect 
are of prime consideration in planning the opera- 





Fig. 7. 
recurring epithelioma. At right, after reconstruction with 
lined forehead flap. 


Loss of left ala of nose due to cautery removal of 
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Fig. 6. Loss of cutaneous covering of nose together 
right alar cartilage, resulting from cautery excision o 


epithelioma implanted on old lupus. Almost the ¢ 
osteocartilaginous support of the nose remained ii 
and covering only was necessary except for lining oi 
right ala. At right, after reconstruction with flap | 
forehead. 


tion. If the loss has been too extensive to 
repaired by tissue from the forehead without 
cluding hair-bearing skin in the portion that 

form the nasal covering, it is preferable to sec 
a flap from some other source. The depilat: 
measures available at the present time are : 
sufficiently satisfactory to justify the inclusi 
cf an appreciable area of hairy skin in the fl 
The most efficient of these measures, roentg: 
ray and radium, in sufficient dosage to dest: 


the hair follicles, are likely to produce pigme 


tation and other secondary changes, wher 
electrolysis unless carefully controlled causes i 
creased scarring. Shaving remains the most pr: 
tical method of dealing with the situati 


but this is distasteful to the patient and stimu- 


lates further growth of hair. When the na: 
defect is small and situated at the columella, | 


tip or free border of the ala, a flap from the «:!- 


jacent cheek, upper lip, or from the nose its:! 


may at times be utilized to advantage. Asa ru 


however, the prominence of the resulting scarri 


renders this inadvisable. If the lining of the n 
and the osteocartilaginous support remain int 
so that it is unnecessary to supply a lining, 
flap can be transferred with much less delay : 
the end-result is better. 

The condition of the tissues adjacent to 
defect is of importance for, if a good deal 
scarring is present, the flap must be planned 
permit of excision of this area at the time 
flap is transferred. Thin scar is unsatisfact 
for attachment, and the line of union will be 
conspicuous if the flap is sutured to nor 
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Fig. 8. Repair of nose by means of lined forehead flap. A, Outline of flap with full 
thickness skin graft lining distal third; B, distal portion of flap sutured to margins of 
nasal defect. Wolfe graft covering upper half of forehead wound. C, Repair of nose 
completed; pedicle of flap returned to forehead. 


tissue. The margins of the flap, as a general rule, 
should not extend lateral to the normal limits of 
the nose; otherwise the reconstruction is rendered 
more conspicuous and the nose will have a broad 
appearance. 

Although in all cases requiring reconstruction 
of the nose it is well carefully to consider the 
advisability of securing a flap for the purpose 
from some covered portion of the body, the fore- 
head with few exceptions remains the site of 
choice. The more satisfactory color and texture 
of the skin and the greater vascularity and 
proximity are cosmetic and economic considera- 
tions which usually prove deciding factors in 
this regard. A high forehead, with an elevated 
hairline, particularly in the temporal region, is 
of distinct advantage. Thin skin and lack of 
subcutaneous tissue render the scar on the fore- 
head inconspicuous if not entirely invisible, al- 
though such flaps require a longer time for trans- 
ference, because of the lessened blood supply. 
The axis of the flap and its situation on the 
forehead are determined by the site and extent of 
the deformity, but also by the patient’s style 
of hairdress. If the patient is a woman, a properly 
planned flap can often be concealed satisfactorily 
by dressing the hair over it. If the patient is a 
man, the operation practically resolves into a 
matter of exchanging an unsightly nasal defect 
for an inconspicuous although, as a rule, visible 
scar on the forehead. The flap is planned, if 
possible, so that its distal portion is free from 
hair, and so the direction of its axis will require 
the least change for transference. The aim is to 
have the least possible torsion of the pedicle. 
With the defect or scarring extending laterally 
from the nose, the flap can sometimes be ad- 
vantageously planned with its axis in a horizontal 





plane, its attachment being in the temporal 
region on either side. This permits of utilization 
of more of the flap in repair of the lateral area. 

The preliminary planning of reconstruction of 
a nose is as important as the careful execution of 
each operative stage. Various methods, some 
of them rather elaborate, have been presented for 
laying out the flap to be utilized. Plaster casts 
and masks of various types have been used for 
study of the defect, and cloth, lead foil, leather, 
and so forth, have been used in preparing a 
pattern for the flap. We have found adhesive 
tape satisfactory and have used it exclusively for 
this purpose. We make the pattern by actual 
trial on the face of the patient. The patient does 
not object to it; as a matter of fact, the tape 
causes him less inconvenience than does the 
taking of an impression for a plaster cast. 

The various stages of the operation may be 
carried out under either general or local in- 
filtration anesthesia. As a rule, the primary 





Fig. 9. Nasal defect together with extensive scarring of 
the cheek and ectropion of the lower eyelid following 
removal of an epithelioma. At right, after repair with 
fronto-temporal flap. 
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Fig. 10. Repair of subtotal loss of nose together with defect of adjacent tissues by 
means of frontotemporal flap. A, Outline of frontotemporal flap with pedicle in left 
temporal area. A full thickness skin graft lines the distal portion. B, Flap sutured 
in place about the nasal defect, afte. freeing the scarring in order to allow the tip 
of the nose to come down into proper position; C, portion of pedicle utilized in 
repair of defect lateral to the nose; the remainder returned to the temporal area. The 
dotted lines adjacent to the nasobuccal fold indicate the extent to which grafted area 



















after repair by means of forehead flap. 








by forehead flap. 











has been undercut and excess subcutaneous tissue removed in order to restore the r 
sulcus. Insert shows subsequent shaping of nasal ala and correction of ectropion of t 
the eyelid by means of Wolfe graft obtained from the posterior aspect of the auricle. n 
5 
elevation of the flap and the transference of its lateral, unless the scarring on the forehead «an h 
distal end to the stump of the nose and to the _ be better concealed by running it in the cou: ter s 
cheeks is done with the patient asleep. Intra- direction. Even though the primary elevatio.: of t 
tracheal anesthesia with tubes introduced through __ the flap is done with the patient asleep, the tis-ues r 
the mouth is the most satisfactory general anes- are infiltrated with procaine for the haemost.:tic i 
thetic in these cases, as the anesthetist is well effect. Clean-cut incisions are carried through d 
back away from the field of operation. The flap — the skin and subcutaneous tissues and frequeiitly r 
is outlined on the forehead with indelible pencil through the frontalis muscle as well; the thicker i 
according to the prepared pattern, the most ad- _ the flap the better will be its blood supply. At the , 
vantageous situation and the direction of its axis _ first elevation, an attachment is left at the upper d 
having been previously determined. The pedicle — or distal end of the flap to safeguard the vitality t 
is placed just over the glabella or the root of of this portion. The bleeding having been cre | 
the nose and the inner portion of the brow of the _ fully controlled, a full thickness skin graft taken I 
side opposite the defect, provided this is uni- from the inner aspect of the upper arm is inserted ¢ 
beneath the distal end, with its raw surface in ( 
contact with the under surface of the flap. ‘J his 
is cut to an exact pattern corresponding \: ith 
this part of the flap and serves as a lining for ‘he 
Fig. 11. Scarring of nose with loss of the tip and anterior 
portion of the columella and the left ala. According to the 
patient’s statement this had followed treatment of angioma 
with carbon dioxide snow and roentgen-ray. At right, Fig. 12. A and B, profile views before and after 1 ai! r 





an 
ler 
of 
1es 
tic 
gh 
tly 
<er 
the 
per 
ity 
ire 


ken 
| ted 
in 
I his 
ith 
he 














\iW AND FIGI: PEDICLED FLAPS 








IN 


RECONSTRUCTION OF THE NOSE 





MAYO CLINIC 


Fig. 13. Reconstruction of anterior portion of nose including the tip with Nélaton 
type of forehead flap. A, Outline of flap on the forehead. Upper insert shows profile 
sketch indicating extent of nasal loss. Lower insert shows end of flap folded in to line 
reconstructed parts and form tip; B, distal portion of flap sutured to the nose. Outer 
half of wound on forehead covered with Wolfe graft; C, nasal repair completed. Pedicle 


of flap returned to forehead. 


reconstructed wall of the nose. Frequently at 
the same time a second Wolfe graft is placed be- 
neath the first in order to supply a covering of 
skin for the portion of the forehead now overlain 
by the part of the flap to be used in the recon- 
struction. These grafts are held in place by 
transfixing them with the sutures closing the 
wound on the forehead. A firm pressure dressing 
is applied subsequently and maintained for 1o 
days. Grafts buried in the tissues after this 
manner invariably do extremely well. Barring 
infection or postoperative bleeding, we have 
never seen one fail to take. At the end of the 1o 
day period the distal attachment is cut across, 
the flap is elevated over about two-thirds of its 
length and again sutured back into its original 
bed. Following one subsequent elevation of the 
entire flap a few days later, the blood supply is 
definitely assured and the free end is brought 





Fig. 14. Loss of anterior portion of the nose following 
removal of epithelioma. At right, after reconstruction 


with Nélaton type of forehead flap. 


down and carefully sutured to the margins of 
the nasal defect and the cheek. Care should be 
exercised not to make the attachment too far 
out on the cheek, as has been noted. By this time 
the margin of the graft lining this part of the flap 
will have quite closely approximated the cuta- 
neous border at the end of the flap. These will, 
of course, unite of themselves within a short 
time, but it is generally preferable to draw them 
together carefully with fine sutures if this margin 
is to form the free border of the reconstructed ala. 
If a forehead flap is utilized in correcting a small 
defect of the lower part of the nasal ala, the 
lining is best supplied by turning over the distal 
end at the time the flap is transferrred. The 
pedicle of such a flap can, as a rule, be cut across 
and returned to the forehead in from 2 to 3 
weeks. 

The procedure for total rhinoplasty is, in 
general, similar to that outlined for partial recon- 








Fig. 15. Profile views of patient before loss of most 
of anterior half of nose and after repair of loss and removal 
of bony hump. 
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Fig. 17. Reconstruction of upper third of nose by means of lined forehead flap. 
A, Outline of forehead flap. Stippling indicates extent of Wolfe graft lining. Insert 
shows nose cut across transversely in order to permit of lower portion coming down 
into proper position; B, distal end of flap sutured to upper border of lower nasal 
segment. Wolfe graft covers upper two-thirds of forehead wound; C, reconstruc- 






tion completed. Pedicle returned. 


struction of the nose. Difficulty is frequently en- 
countered in securing from the forehead a flap 
of sufficient size, free from hair, completely to 
rebuild the nose. A flap with a trilobed end, as 
described by Nélaton and Ombrédanne a number 
of years ago and recently popularized by Blair, 
serves admirably for this purpose. By doubling 
under the end of such a flap, a columella, tip, and 
ale with an epithelial surface on either side are 
formed. The presence of hair on the skin forming 
the lining of the alz is not undesirable, since these 
are out of sight and in reality replace the vibrisse. 
Lining for the portion of the nose above the ale 
is supplied by means of a full thickness skin 
graft buried beneath this part of the flap during 
the first stage of the procedure. Because of the 


marked distal enlargement, such a flap musi be 
transferred more cautiously than if the ped le 
is proportionately large. Mattress sutures m: n- 
tain apposition of the doubled-under portion of 
the flap to the overlying skin. The pedicle is, 
as a rule, divided in stages after 3 to 4 weeks. A 
rubber tube is inserted in either reconstrucied 
nostril to maintin its patency. The tube is re- 
moved daily for cleansing and is worn for several 
weeks. Following the return of the pedicle to the 
forehead and the suturing of the upper portion 
of the reconstructed nose in position, it is neces- 
sary to wait for 4 to 6 months to permit the 
cedema and induration of the tissues to subside 
before an attempt is made further to shape ‘he 
nose. At the end of this time the excess of sub- 









Fig. 16. Foreshortening of nose with marked eleva- 
tion of tip and saddleback depression following kick by a 
horse during childhood. At right, after repair by means 


of lined forehead flap. 


Fig. 18. Loss of columella of nose due to cong: ital 
syphilis. At right, after reconstruction of columella — ith 
flap from upper lip 
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Fig. 19. Reconstruction of nasal columella by means of lined flap from upper lip 
A, Flap of skin and subcutaneous tissue on upper lip elevated; B, lip flap sutured back 
into original position after insertion of Wolfe graft lining; C, flap transferred and 
lower end sutured to tip of nose; lip wound closed. 


cutaneous tissue is excised through the previous 
operative scars. An implant of costal cartilage 
may be inserted later for support, although this is 
rarely necessary since, as a rule, the portion of 
the septum remaining, together with the thick- 
ness of the overlying soft tissues, will maintain 
a satisfactory nasal contour. 

As a rule, a dressing is not applied to the wound 
about the nose unless there is persistent oozing, 
when a small gauze roll is used to make slight 
pressure. The postoperative care is directed 
entirely toward keeping the suture line dry and 
free from crusting. The time for removal of the 
sutures is determined by the condition of the 
wound and the amount of tension on the sutures. 
The earlier these can be removed without risk of 
separation of the edges of the wound the less will 
be the scarring. The rubber tubes left in the 
nostrils at the time of operation are removed for 
daily cleansing, and are worn for several weeks, 
depending on the tendency of the nostrils to 
collapse. Unless acute rhinitis develops im- 
mediately after the operation or within a few 


days, infection of the wound is not likely to occur, 
provided proper cleansing of the nasal fosse has 
been carried out pre-operatively. The operative 
risk in these cases is minor, although at times un- 
expected and unusual complications may arise. 
Death from pulmonary embolism and from 
meningitis secondary to erysipelas has occurred; 
the procedure cannot be undertaken too lightly. 
The patient must for some time guard against 
excessively low temperatures, on account of the 
possibility of freezing the reconstructed organ. 
Ultimately the blood supply and sensation of the 
transplanted tissues develop to a point of practi- 
cally eliminating this possibility. 
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OF ABSCESS OF THE LUNG 
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/TAHUIS paper will deal with what may be termed 
pulmonary abscess, by which I mean foci of 
suppuration not anatomically bronchiectatic 

in character although in some cases having their 
origin by way of the air passages. I have chosen 
this division of the subject of pulmonary suppura- 
tion, first, because I do not wish to overstep the 
limits of a magazine article; and, second, because 
the operative treatment of bronchiectasis is me- 
chanically different from that of what ft term lung 
abscess, although its physiological principles are 
the same. 

Let us, then, divide lung abscess into two ana- 
tomical types: first, the interstitial; second, the 
bronchogenic. The interstitial has also been 
known by the name of parenchymatous, but the 
lung has no true parenchyma, its substance being 
made up of alveoli. I term the bronchiectatic ab- 
scess one which is formed primarily by the infec- 
tion and subsequent dilatation of a bronchial 
branch. 

In the nature of the pulmonary structure it is, 
of course, quite impossible to conceive of a well 
developed pus pocket which strictly belongs to 
only one of these two classes, since one form can- 
not exist except in its very incipiency without 
producing changes which would have to be char- 
acterized by the other descriptive adjective. Thus 
a dilated and infected bronchus will infect in its 
turn the interstitial lymph spaces, with more or 
less necrosis. 

CAUSES OF LUNG ABSCESS 

The cause of abscess may be anything by which 
there is produced infection with destruction of 
tissue. In the case of the lung there are four main 
avenues for the entrance of infection: (1) Trau- 
matism, (2) the blood vessels, (3) the lymph chan- 
nels, (4) the airways. Interference of bronchial 
drainage from without the bronchial tree by tu- 
mors of any kind may be considered as a cause of 
air borne abscess. 

Let us take the abscesses briefly in their etio- 
logical order: 

1. Traumatic lung abscesses may be produced 
by wounds passing through the chest wall, such as 
gunshot injuries and punctures. In civil life they 
perhaps more frequently follow injuries through 
neighboring hollow viscera, especially the cesopha- 
gus. Lung abscess resulting from puncture by a 
fish bone or other sharp object from within the 


cesophagus is well known. It is quite conceiva' je 
also that a puncture from a foreign body throv +h 
the viscera below the diaphragm might br \¢ 
about lung abscess, although this must be . y- 
tremely rare. A traumatic abscess is of the mi: od 
type, although theoretically it comes under ° \e 
head of interstitial. 

2. The blood borne abscess results from eml ic 
infections through the blood stream; for exam: «, 
those which follow surgical incisions thro} 
peripheral, rigid tissue, such as in furuncles. ¢ 
indurated tissue of the infected focus keeps 
veins from collapsing and when their walls 
violated there is a tendency for infection to e) +r 
the open vascular mouths, to be carried toe 
right heart, and thence directly to the lungs. 
by the way, this is an excellent reason for 1 
treating furuncles by incision, a method whic | 
am glad to say has long been given up by deri .- 
tologists, an example which surgeons are rap’ |y 
following. I have observed several cases of 
kind, one that of a personal friend, who a | w 
weeks following the incision of a number of = u- 
runcles of the neck became desperately ill aiid 
died. At necropsy thousands of minute absces-vs 


v 


were found in both lungs. There were no signs of 
pneumonia, nor was there any cough, and this is 
not surprising when it is realized that the infection 


was interstitial and that the patient did not |)\ 
long enough for any of the abscesses to invade the 
bronchial tree. Another case was that of a paticnt 
who, following an operation for phlegmon of |h 
arm, developed multiple kidney abscesses and 
also several good sized lung abscesses in bith 
chests. Both kidneys were operated upon for « 
tical suppuration and the patient was fortun:t 
enough to get rid of the acute pulmonary absces-es 
without surgical evacuation. 

Experiments have been made, notably by ( 
ler and Schlueter’, to show how the introductio of 
a capsule filled with pathogenic organisms pl: ed 
in the lumen of a peripheral vein will be carrie: to 
the lung where it becomes lodged and eventu ly 
produces an abscess. This, of course, is ex: ly 
what might have been foretold. It is quite }) \b- 
able, though almost impossible of proof, the in 
certain operations about the mouth, such as _\n- 
sillectomy, organisms may be carried by wa_ ol 
the venous system straight to the lungs. Th: ‘n- 
durated tissue and the open veins in this re. on 

1 Cutler, E. C., and Schlueter, S. A. Ann. Surg., 1926, Ixxxiv, 
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ld make for suction into the vascular system 
cially during deep inspiration, with the con- 
s vent increase of negative venous pressure. 

Lymph borne abscess. Infection by way of 
t! lymph channels may pass freely into or 
th ough the interstitial tissue of the lung as has 
ly a clearly shown by E. K. Dunham! and others. 
; this process interstitial abscesses of the lung 
m v form either the solitary variety or that char- 
acerized by the diffuse condition known as sup- 
piative pneumonitis. The process may de- 
vc op into larger foci or there may be fibrosis with 
sp ntaneous recovery. 

The air borne abscess usually occurs when 
‘eign bodies are carried into the bronchial tree; 
for instance, as one of the accidents of swallowing 
or by direct inhalation of foreign bodies. It seems 
to me quite probable that the greater number of 
postoperative abscesses of the lung are produced 
by aspiration. I will not go further into the dis- 
cussion of this question of frequency for it has 
been so often and so thoroughly threshed out in 
the literature. Perhaps the commonest mode of 
infection is during operative procedures about the 
mouth, such as tonsillectomy and the extraction 
of teeth. Suppuration in the accessory sinuses of 
the nose may produce air borne pulmonary ab- 
scesses by the direct entrance of the discharges 
into the lower airways. Another often unrecog- 
nized mode of abscess production is through spill- 
ing over into the larynx of the contents of an 
cesophageal diverticulum. I well remember a 
case of my own in which I operated upon a woman 
for fetid abscess of the lung the cause of which was 
never determined until during the course of a gen- 
eral examination, because of a goiter, Doctor 
B. S. Oppenheimer, of New York, had the patient 
swallow a contrast meal. The diverticulum was 
at once apparent and I think I had the right to 
assume that this had been the source of the pul- 
monary infection. The case was explained to the 
patient who refused to have the diverticulum 
operated upon but who knowing now of its pres- 
ence took precautions to wash it out after each 
meal. 

Bulbar paralysis is also a cause provocative of 
lung abscess since the ataxic movements of swal- 
lowing may result in a spillover into the larynx. 
I have seen one case of this kind. Epileptic con- 
vulsions may be accompanied by the aspiration of 
mouth contents and consequent abscess. 

_ An air borne foreign body which in itself is not 
infected may, however, produce suppurative dis- 
ease of the lungs, often bronchiectatic in charac- 
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ter, because of impeded drainage which later be- 
comes infected by organisms from the mouth. 

Air borne abscesses are less apt to be multiple 
than the blood borne although this form of dis- 
tribution does occur. It is rather important that 
the possibility of multiple abscesses be recognized 
because usually when present more than one for- 
eign body may have been aspirated. A case in 
point has been described by me? in which a child 
aspirated two nut kernels, manifestly transparent 
to the X-ray. One kernel was removed by 
endoscope from the lower right bronchus. The 
other, undreamed of, lay in the upper bronchus 
of the same side. The patient died following lower 
lobectomy and at postmortem examination the 
second nut kernel was found in an inaccessible 
location. 

Another source of infection is by blood clot 
aspirated during operations upon the mouth. The 
clot unless promptly ejected by coughing will be- 
come infected and produce suppuration in the 
form of bronchopneumonic abscesses or suppura- 
tive bronchiectasis. 

Tumors of any variety will produce abscesses 
when by pressure the growths interfere with the 
free passage of air or secretions through the 
bronchi. There will be retention and eventually 
infection through the mouth or by way of the 
neighboring lymph spaces. Malignant or non- 
malignant growths are equally liable to bring 
about abscesses by the physiology and mecha- 
nism here described. Too often cancer of the lung 
is not recognized until abscess formation produces 
symptoms which cannot be disregarded. 

TYPES OF INFECTING ORGANISMS 

The types of infecting organisms are many and 
so far as the operative aspect of the case goes the 
matter is comparatively unimportant.* It should, 
of course, be recognized that as a general rule the 
streptococcus forms are more difficult to eradicate 
than the usual staphylococcus or pneumococcus. 
It must also be taken into account that any lung 
abscess which has existed for more than, say, a 
week is liable to harbor mixed infection. The or- 
ganisms frequenting the mouth are almost certain 
to be drawn into an infected pulmonary focus and 
further complicate the picture by their presence. 
There are, in addition to the commoner external 
organisms, spirochete and gas producing bac- 
teria which give rise to the stench so commonly 
noted in gangrene of the lung. These compli- 
cating bacterial factors are of importance not only 


2 Lilienthal, Howard. Thoracic Surgery, vol. ii, pp. 179-183. 
3 Tuberculosis, syphilis, and actinomycosis will not be considered in 
this paper. 
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because of the toxins which they produce but be- 
cause of the extensive and often rapid necrosis of 
tissue which they bring about, invading vascular 
channels with consequent bleeding which is usu- 
ally more fatal than the hemorrhage ordinarily 
encountered in tuberculosis. 

A possible exception is that of Friedlaender’s 
bacillus which seems to have the curious quality 
of traveling from one part of the lung to another 
and even from one lung to its fellow. The infec- 
tions by this organism sometimes have a tend- 
ency to resolve spontaneously. 

RECOGNITION OF LUNG ABSCESS 

Of first importance is the history. All too fre- 
quently details are overlooked. For example, it is 
necessary to inquire into the possibility of the pa- 
tient’s having aspirated a foreign body. Did he 
strangle at table 2 or 3 weeks before? Has there 
been an operation of any kind in any part of the 
body, including the incision of abscess or boils? In 
the latter instance weeks may have passed and 
the patient may have almost forgotten. Every 
effort should, therefore, be made to bring out all 
details of happenings during the previous 4 weeks 
at least. Often the patient complains of no chest 
symptoms whatever, merely stating that he feels 
below his usual condition. He may not even have 
recognized that fever is present. The temperature 
should be recorded and always by rectum. Some- 
times if the patient is seen for the first time in the 
morning the thermometer may not indicate any- 
thing abnormal but at 5 in the afternoon there 
may be distinct pyrexia. Cough may be absent 
until an interstitial abscess has enlarged in the 
direction of one of the larger bronchi. I recall a 
case in which characteristic fetor of the breath 
without cough gave the first hint of suppuration 
within the lung. 

The physical signs in pulmonary abscess are 
notoriously misleading, or apparently absent, un- 
til the condition is far advanced; and even then a 
surprise frequently awaits one on examining the 
roentgen films. I would warn against the elimina- 
tion of pulmonary abscess from the diagnosis until 
careful roentgenology has been practiced, the ex- 
posures having been made with the patient in 
three different positions: first, with the patient in 
the erect position with the film front or back— 
better both; second, a full lateral exposure with 
the film against the suspected side; third, with an 
antero-posterior or postero-anterior exposure with 
the patient lying upon his well side. Recently it 
has even been suggested that an antero-posterior 
or postero-anterior picture should be made with 
the patient lying upon his suspected side so that 
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a fluid surface may not be confused with the ca; 
diac shadow. 

Iodized oil introduced within the bronchial s\ 
tem will rarely enter an abscess, but this meth«| 
may still be useful from this very fact since it « 
outline the bronchial distribution outside the | 
cus, the region of which remains blank. 

Bronchoscopy is, of course, of great value, p 
cipally in determining the branch from which : 
pus exudes, and in cases in which the abscess s 
not yet connected with the bronchus the deforn 
tion from without will indicate the relation of 1 
abscess to the bronchial tube. Obviously, forei 
bodies may be seen and extracted. 

Having determined the presence of a lesion s 
pected to be an abscess there is for some un 
countable reason a strong tendency on the p 
of most physicians to introduce an aspirat 
needle through the chest wall. This should ne 
be done unless all preparations have been m: 
for operation and since many cases in which as 
ration seems desirable would do better with ope 
tion, the aspiration had better be reserved ui 
the chest wall down to the ribs has been incis: 

I am well aware that exploratory aspiration | 
lung abscess is far from uncommon, and that | 
mere fact that disaster has not instantly follow 
produces the idea that it may be done with i: 
punity. I have seen, however, a number of fat 
cases in which deep phlegmon of the chest wa | 
has been produced directly by the implantation 
virulent organisms on the withdrawal of the i 
fected needle from an apparently negative pun 
ture. One such experience should be enough {1 
most of us. 

If for any exceptional reason a negative pun 
ture is made by me, even to diagnose the pus in «in 
empyema, I always remove the syringe from tlic 
needle, which is left in place, and inject a few dro; 
of pure alcohol while the needle is being wit! 
drawn. The great danger in these cases is that tlic 
phlegmon of the chest wall begins in the dee/ 
layers and is seldom recognized until it has reach: 
alarming proportions. And these phlegmons m: 
occur even in spite of thoracotomy and draina:: 
of the abscess, through infections of neighbori 
diagnostic punctures. 
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PROGRESS OF PULMONARY ABSCESS WITHOU1 
OPERATION 


All abscesses of the lung do not require ope 
tive drainage. Many, perhaps even the major 
of abscesses, will resolve spontaneously. E\ 
excavations of considerable size with roentge 
logically demonstrated fluid levels may thus h 
(Fig. 1). Probably the greatest proportion 
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a! esses which get well of themselves are in 
( lren. 

Vhen resolution does not speedily occur there 
is tendency for the abscess to spread centri- 
» lly into the bronchi, or centrifugally through 
i! visceral pleura into the pleural space produc- 
i) empyema. Opening into a bronchus, how- 
e. r, does not mean that a cure will certainly fol- 
\ while the development of empyema merely 
a js another complication. 


CEREBRAL EMBOLISM 


erebral embolism either of air or of infectious 
material may occur with or without operative 
treatment and infectious emboli eventually pro- 
duce metastases in distant organs, such as the kid- 
nevs and the spleen. The latter accident occurred 
in one of my cases during operation for the drain- 
age of an acute upper lobe abscess in which a 
large branch of the right pulmonary vein was 
wounded, the patient at the same instant taking 
a deep breath and sucking apparently a quantity 
of septic liquid (pus) directly into the vascular 
jumen. Death occurred in 11 hours and the nec- 
ropsy revealed in even this short time macroscopic 
hemorrhagic and purulent infarcts in the spleen, 
the kidneys, and the brain. This case has been 
reported in full in a paper read on March 9, 1931, 
before the Southeastern Surgical Congress at 
Atlanta, Georgia, and will be published in their 
transactions. 


PROGRESS AFTER OPERATION 


In uncomplicated cases, operation by the evacu- 
ation of the abscess from without will tend toward 
granulation and eventually cicatrization with re- 
covery whether the abscess is drained by tube or 
is treated through a large opening by packing. If 
there are numerous trabecule in a cavity con- 
nected with a bronchus, tube drainage even by 
the softest black rubber may cause ulceration 
with consequent hemorrhage of a particularly 
atrocious type since the bleeding may continue 
through the mouth even though the flow into the 
abscess cavity is stanched by firm packing. 

Manifestly hemorrhage during the course of 
operative procedure must be immediately con- 
trolled, and there is usually little time or oppor- 
tunity to check the actual bleeding point by liga- 
tures. Hemorrhage during the subsequent course, 
however, may occasionally be treated by clamp- 
ing together with electrocoagulation or ligation. 
In 1 of my cases there occurred a dangerous, 
though not very rapid, hemorrhage several days 
after operation and drainage. I was able to ex- 
pose the cavity through a wide incision, to find 
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Fig. 1. 
an operation for varicocele. There was copious foul ex- 
pectoration. Operation was not advised because of short 
duration of illness. The case proved to be non-progressive 
and complete spontaneous recovery occurred. 


Pulmonary abscess following a few weeks after 


the exact location of the trouble, and to close the 
vessel by a suture. In this instance the rib spread- 
ing retractor had to be used and the bleeding 
point was in the mesial wall far from the surface 
of the chest. 

An abscess of the lung, perhaps small in size, 
may rupture into an interlobar fissure producing 
a sacculated or interlobar collection. This is 
probably by far the most usual form of production 
of this type of empyema. 

If an abscess cavity persists after perforating 
into a bronchus of considerable size its walls may 
undergo epithelization and when the irregularities 
and trabecule are thus covered there is produced 
a condition termed by Sauerbruch gitterlunge or, 
to translate, lattice lung or gridiron lung, a condi- 
tion which can be cured only by extirpation of the 
affected part of the lung or by the almost im- 
possible method of complete destruction of the 
epithelial lining, with or without some kind of 
thoracoplasty. 

Whether or not a bronchial fistula extends com- 
pletely through the chest wall or merely into the 
abscess cavity, there is danger of eventual and 
usually terminal amyloidosis. The external fistula 
(bronchial stoma) while apparently merely in- 
convenient and not dangerous is, in reality, very 
far from being so innocent. I have seen a number 
of these in which serious and even fatal hemor- 
rhage has taken place. Therefore I consider that 








Fig. 2. Suppurative right lower lobe bronchiectasis. 
The right diaphragmatic dome is considerably elevated fol- 
lowing phrenic neurectomy. 


the presence of a permanent bronchostomy, except 
in rare instances, is an indication of surgical 
failure. 


SELECTION OF CASES FOR OPERATION 


It should be obvious that when an interstitial 
abscess occurs its evacuation before it opens into 
a bronchus is an advantage. The mechanics of 
the procedure can be easily understood when one 
considers that the wound following the opening of 
an abscess in the lung which does not connect 
with the air passages tends to close by the healing 
together of its walls and that these walls are driven 
toward each other by every strong expiratory 
effort, while if there is a bronchial opening within 
the abscess, air rushes in and out and in a measure 
prevents the expansion of the lung and the ap- 
proach of the abscess walls toward each other. 

It is unfortunately very rare to have the oppor- 
tunity of operating in cases in which the diagnosis 
has been made before bronchial connection has 
been established. I have had this opportunity 
only two or three times but the beautiful and 
rapid healing which followed has been most in- 
structive. In one of my cases a large abscess was 
evacuated by thoracotomy and quickly healed 
without cough at any stage of the disease, either 
before or after operation. 

As I have repeatedly stated in various papers 
and in my book on thoracic surgery (already re- 
ferred to), vol. ii, p. 226, it does not seem reason- 
able to speak of putrid, non-putrid, acute, or 
chronic abscesses when it comes to deciding upon 
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Fig. 3. 
thorax has been produced with the result that the affe: 
lung has been but little collapsed while the flaccid paraly 
diaphragm has been forced down to its normal level. 


Same patient as in Figure 2. Artificial pneu 


surgical action or inaction. I prefer the descr 
tive terms, progressive, stationary, and retrogr 
sive. 

Some surgeons as well as physicians advise 
lay in operating in acute cases, reserving the si 
gical attack for those of long standing. If t! 
plan is carried out, however, it must mean th 
a progressive abscess will not be treated by oper: 
tion and inevitably if the development continucs 
the result can only be fatal.' The rapidity of the 
progress and the virulence of its accompanying 
sepsis should be the determining factors in the d 
cision to operate. While I freely admit that t! 
procedure itself is followed by a lower postope: 
tive mortality in chronic or stationary abscess 
yet only a timid respect for statistics would pr: 
vent operation in these progressive cases. 

This does not by any means signify that : 
acute abscesses should be treated by operatic 
but merely that their development should 
carefully watched so that they may not get out 
hand. It is extremely rare for me to advise p' 
forming an emergency operation in a case of # 
scess of only a few weeks’ duration. Still | 
quick collapse of the soft walls of an acute absc: 
with obliteration of the suppurating space is mt 
more attractive to the surgeon than the gradi 
healing in the presence of the dense fibrous co\ 
ing which accompanies chronicity. 


1 Alexander and Buckingham have put the point well in a pap: 
this subject in the J. Am. M. Ass., 1930, Nov. 15, p. 1478. 
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iig. 4. Showing how far toward the spine the exploring 
finer can reach when inserted through the second or third 
interspace. It can also nearly approach the apex. 


Confronted for the first time with a case of lo- 
calized pulmonary suppuration one should take 
all factors into consideration and operate or not 
according to surgical common sense. The matter 
cannot be standardized except that abscess of the 
lung is not usually a condition which demands in- 
stant action, such as, for example, strangulated 
hernia or acute appendicitis. 

lrequent roentgenological examination is nec- 
essary, and if this together with the patient’s 
symptoms indicate retardation of the process 
to a stationary or even retrogressive type, one 
would certainly advise further delay and if re- 
trogression continues and is not too slow opera- 
tion may be indefinitely postponed or performed 
at a time of election. 

Much has been said about the pre-operative 
treatment of lung abscesses by bronchoscopy or 
artificial pneumothorax or both. In the early 
stages, bronchoscopic treatment should certainly 
be employed for a time, but it should not be con- 
tinued unless there is striking and immediate im- 
provement. 

Artificial pneumothorax, too, may be tested as 
a form of therapy and even chronic cases have 
been apparently cured by this method. Asa rule, 
however, unless there is great improvement within 
a week or ro days it is hardly worth while to per- 
sist. Low tension pneumothorax is the best form 
for these cases. If pneumothorax therapy is to be 
continued, however, the low tension will have to 
be gradually replaced by higher pressure. It is 
unwise to precede this form of therapy by phrenic 
nerve extirpation because the paralyzed dia- 
phragm is liable to be merely pushed down to its 
normal position or even below it by the air pres- 
sure (Figs. 2, 3). 
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Fig. 5. Blunt retractor with double angle. Useful in ex 
posing the depths of a wound during dressings. 


TYPES OF OPERATION FOR THE EVACUATION OF 
PULMONARY ABSCEss! 

Abscesses of the upper thoracic region. Judging 
from my own experience, abscesses of the upper 
chest are more common than those in any other 
part. The most efficient approach is through the 
axillary region forward or backward according to 
the previous localization. If there is doubt, it may 
be pointed out that the finger in the second or 
third intercostal space can reach far enough to 
enter cavities anywhere in this locality front or 
back, up or down (Fig. 4). 

To reach the bony chest wall, an incision may 
be made parallel with the line of the ribs and, if 


- necessary, nicking the external border of the pec- 


toralis major muscle. If the patient is a woman, 
the breast should be drawn toward the midline by 
an assistant. The vessels of the external part of 
the upper thorax are clamped and divided, the 
nerves conserved if possible by retraction. Blunt 
retractors are used of the shape shown in Figure 5 
because they are not apt to slip. 

Having exposed the rib, third or fourth, the 
uppermost one of these 2 is cleared for the length 
of 3 inches; the periosteum is infiltrated with the 
anesthetic and the bone scraped bare on all sides; 
it is then divided with bone forceps, anteriorly 
first, then posteriorly, leaving the underlying 
periosteum in view. Now, either through the 
periosteum or in the interspace above it, a small 
incision is slowly made with the scalpel to deter- 
mine the presence or absence of adhesions of vis- 
ceral and parietal pleure. If there is a hissing 
sound indicating an absence of adhesions the 
patient is requested to strain or, if in general nar- 
cosis, pharyngeal air pressure is made and the 
opening is stretched with the finger so that by 
digital examination the exact limits of the adhe- 
sions may be ascertained. 

! For the past year I have been employing the bi-polar current of ex- 
tremely rapid oscillation through a small flat blade electrode in prac 
tically all my surgical operations, and, of course, in the surgery of pul 
monary suppuration. This is not the place to describe the details of the 
method but I wish to say that in the incision of the chest wall down to 
the ribs and as a substitute for the ligature in hemostasis it has given me 
great satisfaction. Speed and accuracy have been increased and me 
chanical effort in dividing tough tissue has been lessened. For the di 
vision of bone, of course, it is unsuitable. 

In local anesthesia there is a disagreeable electrical subjective sensa 
tion and a rather violent twitching of the muscular layers. This twitch- 
ing is also present when the patient is in general anaesthesia and I can 
well believe that the current should never be employed in the immediate 
neighborhood of the heart. 











Fig. 6. 
upper pulmonary abscess. The depths are accessible to the 
finger. 


General location of a wound opening into an 


The operation should then cease and gauze 
should be inserted into the pleural cavity far 
enough to make sure that there will be firm adhe- 
sions at the next stage. The patient usually 
shows respiratory distress when the pleura is 
opened, but this will immediately disappear when 
the wound has been plugged. 

The bottom of the wound is now covered with 
rubber dam and upon this gauze is placed. Each 
piece of gauze as well as the rubber dam is marked 
with a safety pin and the entire bunch of material 
is covered by the skin, a few deep interrupted su- 
tures being put in to hold the packings in place. 
Upon the suture line is laid a pad of gauze and 
this is held in place by adhesive plaster running 
from the midline in the back to the sternum in 
front but not going farther in order to conserve 
the breathing space of the well side. 

The patient’s condition must now be carefully 
watched and, if there is no deterioration and no 
more discomfort than there was before the opera- 
tion, from 3 to 5 days may be permitted to elapse 
before inspecting the wound—the longer the pe- 
riod the better. He is then once more taken to the 
operating room, the sutures are removed, and all 
packings except the pleural ones are extracted; 
only now is it permissible to explore very carefully 
with a large calibered needle and syringe to locate 
one or more of the abscess cavities. 

The X-ray pictures, always kept in view, espe- 
cially the ones taken in the lateral recumbent 
posture, will guide us as to the position and extent 
of the lesion. The needle should be introduced 
slowly and, as soon as it is beneath the surface, 
suction should be begun. If the piston comes back 
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quickly without resistance, we may assume tha: 
we are in the part of the abscess cavity which co: 
tains air and, in putrid cases, this can be easi 
confirmed by the olfactory sense when the syriny 
has been detached and emptied. 

It is not necessary to withdraw pus; to ins 
the needle too deeply might injure vascular stru 
tures. The needle should be left in place and 1 
opening gradually enlarged by inserting blunt d 
secting scissors with blades closed and withdra 
ing them open. The patient will probably coug 
and pus will be expelled. The suction appara 
may be used for the sake of neatness. 

Digital exploration now carefully made \ 
demonstrate the size and shape of the cavity. 
is preferable to enter the upper part of | 
abscess rather than the lower for fear of injuri 
non-adherent pleura and producing empyen 
indeed, it is perfectly justifiable at this stage 
avoid draining these abscesses from the anato: 
cally lowest point. 

If the exploring finger now reveals a cavity « 
tending far below the next rib, another rib shou 
be resected and the cpening into the abscess e 
larged by dividing it in the line of a second cut 
neous incision at right angles to the first, dividir 
the intercostal bundle between ligatures so as |) 
have an unimpeded wide aperture into the a 
scess. I repeat, do not try to reach the ve: 
lowest part of the cavity for fear of injuring tl 
pleura. 

With the aid of suction and strong retraction \ 
good part of the abscess wall can be inspected. |! 
will probably look grayish and perhaps its surfac 
will be shaggy. No effort should be made at this 
time to simplify the cavity even though this pr 
cedure looks tempting. | 

If there is free passage of air through the bro: 
chial openings, so much the better; if not, this |; ) 
not the time to secure this ventilation. When 
there is bleeding within the cavity, the patie: 
if conscious, should be at once informed that | 
little blood may appear at the mouth so that 
be not alarmed. The blood comes from the wou | 
and passes into the bronchial opening. It simy } 
means that we have succeeded in our effort 
produce a free passage between the already oj 





bronchus and the wound. 

The abscess should be packed and I have lat 
been using gauze saturated with one of the po 
valent antigangrene sera; this should be brou; 
in contact not only with the interior of the absc: -s I 
but also with the walls of the external wound; « | ( 
I have found that there is less tendency to slou; ‘ 
ing of the muscles and even of the skin when ts ( 
serum has been applied. 
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there is much motion on coughing or on respi- 
r. on, with a tendency to extrude the packing, a 
». of gauze should be placed over all and held by 
(i sly applied straps of adhesive plaster for a few 
ds. The foul odor will probably persist for 
a! uta week, and the cough will continue but the 
e ectoration will diminish. In about 10 days the 
i) -rior of the abscess should show healthy granu- 
la ion. 

xtremely soft rubber tubes may then replace 
t!, gauze, but the tubes should not be long enough 
t rritate the lining of the cavity; they are merely 
p: in to prevent adhesion of the wound’s edges. 
G idually the tubes are diminished in number 
ui il one large, soft tube remains. There should 
be no haste in permitting the wound to close for 
sir of retention of discharge, and perhaps even of 
reading the gangrenous process within. In a 
nonth, more or less, according to the judgment of 
the surgeon based largely on the quantity of puru- 
lent discharge, the tube may be removed in the 
hope that the abscess will become obliterated. 
With the finger in the cavity and the patient 
coughing or straining, one obtains a good idea of 
the chances of rapid obliteration (Fig. 6). 

When it is not clear that we have a large bron- 
chial opening, the test may be made of having the 
patient breath while mouth and nostrils are 
closed. A sufficient bronchial stoma is one which 
permits respiration through the chest wall in these 
circumstances. 

There need be no disappointment if, after the 
closure of the wound, it reopens once or twice. 
This simply means the temporary replacement of 
the tube. Epithelization of the sinus from the 
skin inward and the formation of a true broncho- 
cutaneous stoma results when the tube is left in 
fora long period. This will usually require another 
operation for its closure and perhaps even the ex- 
tirpation of a good part of the remaining wall of 
the abscess, a description of which is not called for 
here. 

Now to go back to the beginning of the opera- 
tion: Suppose that there is no apparent opening 
into free pleura. The procedure may then be con- 
tinued by opening the abscess at once thus com- 
pleting the operation in one stage; an advantage 
to both patient and surgeon. The reason I men- 
tion this last is because the former procedure is 
more common in these operations. 

The patient should be informed that for many 
months, possibly even a year, there may be a little 
occasional show of blood in the sputum during a 
“cold.” I explain this by assuming that the blood 
comes from the hyperemic scar tissue which has 
sealed the bronchus. I have never observed more 
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Fig. 7. Result after evacuation and healing of upper lobe 
abscess. The deformation of the scar produced an opacity 
of this region when observed roentgenologically. 


than an occasional streaking. Between colds there 
should be no cough if the patient has made a full 
recovery. 

Peripheral abscesses in the middle and lower 
chest. The procedure here is practically the same 
as that described for upper chest foci, but at the 
very bottom of the thorax many of these abscesses 
will be found adherent to the diaphragm whether 
they are peripheral or not so far as the ribs are 
concerned. In making the diagnosis, it is not 
always easy to differentiate between supradia- 
phragmatic and infradiaphragmatic suppuration. 
In either case the fluoroscope may reveal immo- 
bility of the phrenic muscle. 

In left sided lesions, if the examination is pre- 
ceded by the ingestion of cold carbonated water, 
there is the assurance of the presence of a gastric 
bubble which clearly delimits the lower surface of 
the diaphragm. 

If the disease is right sided a pneumoperito- 
neum either by needle puncture or, in the female, 
by oxygen insufflation through the tubes will 
suffice. (Method of I. C. Rubin.) Pneumoperi- 
toneum of some kind will be particularly impor- 
tant in the chronic cases. 

The incision for thoracotomy in the lower chest 
should begin in the eighth interspace with fairly 





790 SURGERY, GYNECOLOGY AND OBSTETRICS 


generous resection of the eighth and ninth ribs, 
and, perhaps, even of the seventh. The remainder 
of the operation is on the same principles as those 
given in the description of the upper chest proce- 
dure—the pleura is packed and the operation is 
divided into two stages if opening into the free 
pleural cavity has been unavoidable. 

In chronic cases I have been accustomed to 
make a long seventh or eighth interspace incision, 
employing the rib spreading retractor and freely 
entering the pleura. The danger of empyema in 
this part of the chest and in these old cases is 
much less than when an opening is made from a 
putrid abscess in the upper part of the thorax. 
Through this wide incision, adhesions will indicate 
the exact location of the abscess and the ribs di- 
rectly overlying the abscess can be resected pre- 
paratory to the second or drainage stage. The 
intercostal thoracotomy may then be closed with 
pericostal and skin sutures, care being used to 
have the lung in contact with the chest wall by 
means of intrapharyngeal hyperpressure, as the 
last stitch is tied. 

No empyema should form and the shock is 
slight. At the end of 3 or 4 days the area where 
the ribs have been resected is exposed and the 
abscess is drained. 

Of these two methods I prefer the intercostal 
incision because of the accuracy of localization, 
and I do not believe that this method is as danger- 
ous as the accidental invasion of the pleura at a 
primary evacuation of the abscess. Another ad- 
vantage in free intercostal incision and inspection 
is that if there are other suppurative foci they will 
be revealed and can be treated according to ne- 
cessity. 

Mesial lung abscesses. Suppurations within the 
lung near the hilum are particularly difficult to 
deal with. The diagnosis is less certain and the 
near presence of large vessels is another embar- 
rassing complication. Indeed, some surgeons 
have suggested waiting for spontaneous rupture 
into a bronchus or for the extension of the abscess 
into a region more easily accessible. Everything 
depends upon the progress which the disease 
makes; whether it is actually threatening the 
patient’s life or not. 


My preference in attacking these abscesses 
through a large thoracotomy which permits abs 
lute orientation; then a decision may be reach 


as to opening the abscess at once even with |! 


certainty of empyema, or marking the near 
approach, usually from in front, and reserving t 
drainage for the second stage. 

Standardization is impossible in dealing w 
these mesial abscesses. Those who are most 
miliar with thoracic surgery will not object to 1 
preliminary wide exploration. One thing must 
fully recognized and that is the danger of injuri 
the pericardium when the front approach is ma 

The principles of the operations for lung abs« 
are always the same, namely: 

1. The head of the patient should be lo\ 
than his hips. 

2. Local anesthesia should be used if possi! 
if not some extremely light form of so called an 
gesia should be used so that the cough reflex n 
not be abolished and the danger of aspiration ii 
the opposite lung may be reduced. Heavy n. 
cotic dosage and anesthesia by avertin or ot! 
drugs should be avoided. 

3. Evacuation should be by the most dir 
route avoiding free pleural involvement. 

4. The drainage opening should be well abo 
the lower limit of the abscess. 


4 


5. Manipulation of the cavity should be geni 


so as to prevent dangerous hemorrhage. 

6. One should refrain from the natural surgi: 
tendency to simplify multiple abscess cavities 
the time of operation. 

7. The packings should never be so firm as 
dislocate the mediastinum. 

8. Whenever adhesions are feared rubber «i: 
should be employed as a packing. 

9. The wound pattern makes comparativ: 
little difference but an opening which promises 
enter the abscess by the most direct route shot 
be employed with such preliminary or additioi 
incisions as may be necessary for perfect exposu 
As a rule chest wall flaps should not be employ: 
even though they apparently permit of drain 
at the lowest point, because frequent dressii 
will be necessary and the flap impedes comp! 
exposure. 


e 
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¥ JHEN the milkmaid of poetic fancy in- 
\ formed the impertinent inquirer that her 
face was her fortune, she unwittingly 
}. -poke one of the fundamental truths of our 
s ial contact, a truth that has its greatest em- 
» \sis when the face happens to be a misfortune. 
(). every countenance is the imprint of the soul, 
it. aims, and its encounters, so that “he that runs 
ny read.” At best, however, the reading is not 
alvays easy, and, if the page be torn, burnt, or 
poorly made, the soul might feel that she were un- 
fairly treated, and even desire a change. Should 
remunerative employment or a change in social 
status be desired, this change may become a 
necessity. 

Characteristics. The nose is the most conspicu- 
ous feature of the face, and any exaggeration, loss, 
or deformity renders it not only a target for un- 
desired attention, but is not inapt to produce de- 
precatory or disquieting self-consciousness. The 
extent to which individual noses can vary both 
in size and shape without transgressing the limits 
of normality is greater than for any other visible 
part, yet to be acceptable, each individual nose 
must bear some harmony toward the features 
among which it has its setting. 

Facial symmetry. The large aquiline nose that 
can so fittingly surmount other features of classic 
mold becomes an absurdity when implanted upon 
a piquant face, or on a face with a long upper lip 
or a large lower jaw and chin, though the latter is 
a fitting offset to the large straight nose. A small 
nose on a very large face can be equally absurd 
(see Figs. 22 and 41). 

Function. Not only is the nose a dominant fac- 
tor in determining facial appeal but it has also 
still more important vital functions in its relation 
to respiration and to aeration of the paranasal 
sinuses; these functions may be compromised by 
some abnormality in the form, consistency, or 
patency (see Fig. 66). 

Surgical indications. On account either of ap- 
pearance, impaired function, disease, or of some 
fanciful reason, the surgeon may be consulted as 
to the possibility or advisability of changing, re- 
storing, or treating a nose which is not satisfactory. 
At first thought, the task of giving such advice 
might seem simple compared with that of making 
the change, but this is only relatively true. In re- 


building or in changing a nose, one is dealing with 
material facts related to anatomy and physiology, 
and with fundamental rules that have been for- 
mulated in regard to the proper ensemble of the 
facial elements, but, in passing upon the advis- 
ability of the attempt, one must also take cogni- 
zance of the patient’s mental attitude. If that 
has become a bit warped, it can in the end defeat 
the main objective, namely, pleasing the patient, 
regardless of the fact that the newly made nose 
might be surgically and artistically as near per- 
fection as the available material and our still 
permit. 

Motifs and factors. Therefore, we may consider 
something of the psychology of patients who seek 
facial corrections. As a general working rule, the 
more pronounced the deformity or loss, the more 
apt is a reasonably good result to be acceptable, 
Fig. 1 (see Fig. 38), but, conversely, it is well 
to be cautious about embarking upon the correc- 
tion of slight defects (see Figs. 8 and 9). Ado- 
lescents of both sexes, especially those who have 
no regular employment, are more apt to be over- 
particular than are the more matured, and a pa- 
tient’s inability to state accurately and succinctly 
the particular thing that displeases him should 
excite grave self-doubt in the surgeon’s own abil- 
ity to satisfy. This same uncertainty should also 
excite the suspicion that the accused nose might 
not be the real fault. Not infrequently a short 
or an over-sized chin is the real but unrecognized 
offender (Fig. 2). It is sometimes difficult to 
foretell accurately the ultimate reaction, but, 
where there is a real question, the patient should 
be given the benefit of the doubt; the experienced 
man is not very apt to make a grave mistake, and, 
for the younger one, a wrong guess is often pro- 
ductive of much salutary, though gruelling, 
education. 

Diagnosis and working plan. The external nose 
is made up of a covering of skin and subcutaneous 
tissue, a supporting framework of bone and car- 
tilage, and a lining of skin in the vestibule and 
mucosa in the nose proper. It should give ade- 
quate and not too ample breathing space, and the 
size and contour should not be grossly inhar- 
monious with the face. If, after an adequate ex- 
amination and history, the surgeon will consider 

(Text continued on p. 809) 
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Fig. 2. Fig. 3, A. 

Fig. 1. An acceptable partial restoration. A and C show 
the ravages of an ulcerative process that became active 
during her 7th year, and destroyed much of the skin of the 
face and neck, also much of the full thickness and more of 
the lining of the nose and upper lip, and also parts of the 
upper jaw, palate, nasal septum, and turbinates. B and D 
show what was accomplished by restoring the upper lip and 
the lining of the nasal fossz, partly from an upper arm flap 
and partly from flaps made from what remained of the ex- 
ternal nasal covering, by forming a new external nose from 
a flap taken from the forehead, by raising the displaced in- 
ternal canthi, and by replacing the lost skin of the neck 
with full thickness skin grafts. The treatment consisted in 
18 distinct major or minor surgical operations extending 
over a period of 18 months. Besides what is seen on the 
photographs she has been given nasal breathing, is able to 
wear an upper dental plate, and has been changed from a 
person apparently as unresponsive as a deaf mute to a 


Fig. 1, D. 


chatty human who reflects 
is going on about her. 

Fig. 2. Fancied defects. 
patient had allowed himse! 
become obsessed with the 
that he had a deformed 1 
and his reaction to it was s 
that he was a disrupting i: 
ence in his family. For 
sake of the latter, we v 
deeply into the case and « 
cluded that if there was a 
thing artistically wrong, it 
his receding chin, and, in hope 
of being able to do somet! 
for the situation, the latter 
built out to a more suit 
contour. One thing that 
plausibility to the hope t 
the chin might be the unre: 
nized offender was his inal) 
to point out any parti 
thing that he found wrong \ 

Fig. 3, B. his nose. The photograph s! 
the unchanged nose and the built-out chin. Whether 
constituted an artistic improvement is immaterial 
failed to change his warped psychology. 

Fig. 3. Casts as an aid to diagnosis and to plan. 
Plaster cast of a face in which the lower half of the n 
quite a bit of the upper lip, and the adjacent parts o! 
cheeks had been destroyed. Building up the lost par! 
the lip, cheeks, and nose with modeling clay, as show 
B, would give a general idea of the type of restor: 
needed. First, the lip and cheeks are reconstructed to 
the foundation upon which to build the new nose, as s! 
in A, and then, upon this, building the nose as shown 
Accurate patterns can be cut of the amount of 
needed for each of the component steps of the corre 
which though interdependent are two entirely sep 
operations. As a preliminary to a contemplated chan 
the molding of a normal nose, the positive casts m: 
made in white plaster and also in gelatine and upon 
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Fig. 4, B. 


Fig. 5, A. Fig. 5, B. Fig. 6, A. 


the results of certain operative procedures can be fairly 


accurately forecast. Plan and check, then operate only 
when the plan checks right. 

lig. 4. A poorly planned attempt. A and C show the 
condition in which this woman presented herself after she 
had been worked upon in a city two thousand miles from 
her home for approximately 3 years, by someone who evi 
dently started without an adequate plan. The defect had 
resulted from some sort of ulceration and its treatment. 
B and D show the results that were obtained in five opera 
tive steps, one of which included the removal of the scarred 
nose and the results of the abortive attempt at repair. She 
came twice to our city—once for 89 days and once for 15 
days—with a total of but 23 days of actual hospitaliza 
tion. The economic results of mishandling, such as this 
unfortunate previously went through, can be very devas- 
tating. 

Fig. 5. Normal but displeasing. A, A dorsal hump ona 
nose that was otherwise pleasing to the bearer, and in 
which there was no other exaggeration that would be ren- 
dered more noticeable by the removal of the bony hump. 
In this case a satisfactory result was obtained by the sub- 
cutaneous removal of the hump through an incision made 
within the nostril. More often there is an extra length of 
nose, a droop of the tip, or a width of bridge that would be- 
come more apparent after the removal of the hump and 


Fig. 6, B. Fig. 7, A. Fig. 
cause the result to fall short of expectation if not also cor 
rected. 

Fig. 6. Normal but displeasing. A, A normal and other 
wise satisfactory nose with disproportionately flat bony 
bridge. The result shown in B was obtained by implanting 
a piece of costal cartilage. The pattern for the cartilage was 
obtained by building up the bridge with clay on a plaster 
reproduction of the face. Not all flat bridges can be satis 
factorily corrected by this simple plan. In addition it may 
also be necessary to narrow the bony bridge, advance the 
tip, or shorten the nose; or there may be a fault that can 
not be overcome by rational surgery. 

Fig. 7. Patient’s wishes versus rules of symmetry. In 
many the desire for a certain particular change amounts to 
an obsession, and for such, it is always safer to follow the 
patient’s expressed desires or refuse to touch the case. We 
rarely see one that can be talked out of the desire and usu 
ally the impression is too deep to be effaced by a mere ar 
tistic improvement. It is often a subconscious reaction to 
derogatory comment. The case shown in A was operated 
upon because he appeared to be a perfectly well balanced 
individual who definitely and succinctly stated that he 
wanted his nose shortened because he was “‘guyed about 
the tip.”” He expressed himself as being satisfied with the 
result, but better facial contour might have come from 
building out the chin and letting the nose alone 
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Fig. 10, A. Fig. 10, B. Fig. 11, A. Fig. 11, | 





Fig. 13, C. 
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ig. 8. Ill advised surgery apt to be disappointing. 
m the history in this case it is probable that the original 
t was entirely in the patient’s disposition toward, and 
with, the nose itself. She underwent an operation of 
own seeking to change the shape of the tip. This was 
e by a man of skill and proved to be fairly satisfactory, 
she undertook to have just a little more work done by 
ther man. After he had performed four more opera- 
s, she was in the condition shown. She had complete 
iruction of the left nostril and partial obstruction of the 
it, with the whole of the lower part of the nose a hard 
ss of scar tissue. The only worth while correction here 
ild have been a rather extensive removal of the dam- 
d organ and the making of a new one, as was done in 
cure 4. To this she was unwilling to submit and most 
ly went to someone who would do some further tinker- 
People who are seeking unneeded and inappropriate 
inges like glowing promises and fall easy victims to the 
xperienced or the unscrupulous. 

‘ig. 9. Distortion from ill advised surgery. This patient 
falls into the same class as the preceding. After an opera- 
tion to reduce the size of the nostrils, several others had 
been done to correct the damage resulting from the first. 
Besides the snubbing of the end and an obstructed air-way, 
the tip was covered by a noticeable rough scar. It was the 
latter that caused her to seek further surgery, but she also 
refused to go through with the procedures necessary to 
obtain a worthwhile result. 

Fig. 10. Normal but displeasing. This nose is simply 
large in every direction, and abnormal consciousness of it 
was supposed to be interfering with patient’s accomplish- 
ment and utility. Any plan to change it should take cog- 
nizance of the fact that the enlargement was in all di- 
mensions and that all should be reduced. To do this the 
external covering was dissected free from the bone «nd car- 
tilage as described under Figure 28, and, in addition, the 
posterior ends of the intravestibular incisions were con- 
tinued out and up in the ala-labial crease externally. The 
dorsal prominence was removed and the bony bridge nar- 
rowed. The tip was made narrow by removing parts from 
the anterior ends of the lower lateral cartilages and the 
columella shortened by an excision of cartilage and skin at 
its anterior end. A triangle of skin was removed from the 
posterior extremity of each ala, which, together with the 
removal of a triangular piece of the vestibular lining further 
forward, permitted of a reduction in the size of the nostrils. 

This result was finally satisfactory to him but the post- 
operative swelling and subsequent thickening of the tis- 
sues persisted a very long time. It was thought that this 
latter might have been exaggerated by an excessive reac- 
tion following the use of a rasp to do the bone cutting or to 
the presence of raspings within the wound. This is the last 
case upon which we used the rasp to remove a hump. 

We have repeatedly observed that the results of at- 
tempted reduction of the size of the lower (the cartilagi- 
nous) half of the nose were less satisfactory than had been 
desired, due to the fact that reducing the size of the carti- 
laginous framework and of the lining did not lessen the 
size of the external skin covering which in this part is thick 
and rather inelastic. In the case described, removal of tri- 
angles of skin from the posterior ends of the ale at least 
partially overcame this difficulty. In none of our cases in 
which it was necessary to remove areas of the skin cover- 
ing from the tip or ala have the scars been objectionable. 
And we have determined that in the future any patients 
demanding a reduction in the size of the tip (especially 
women), will be accepted with the understanding that a 
section of skin might also be removed; and that this would 


leave a detectable, but most likely a practically invisible 
scar. 
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Fig. 11. Too short to be pleasing. This is a profile of 
one of the bifid group in which there was the increased 
breadth between the eyes and a sharp groove in the tip, 
and, as in all of these cases, the nose was also short. Be- 
sides various procedures to lessen the breadth, an inverted 
V-Y operation was done on the dorsum supplemented by 
an oblique cut through the septum from the dorsum at the 
lower border of the bony bridge, downward and backward 
to the base of the columella. This lowered the cartilagi- 
nous part of the nose and also the lip as will be seen in 
Figure 22, A and B: 

Fig. 12. Nasal oddities—total absence. This boy, 19 
years old, was born without an external nose, nasal pas- 
sages, or accessory sinuses, but with a well developed naso- 
pharynx. He had the downward turn to the internal canthi 
that we have observed to be a rather constant accompani- 
ment of a unilateral congenital nasal absence. The correc- 
tion consisted first in removing both blind tear sacs and 
raising the canthi by switching a flap from each upper lid; 
second, raising a flap to give access to the site of the nasal 
fossa base at the upper lip. At this same operation, with a 
finger in the nasopharynx and a site on the base line of the 
skull as guides, a tunnel was chiseled through hard and 
finely cancellous bone corresponding to the position of the 
natural nasal passages, exposing, as we proceeded, the 
upper surface of the palate covering until the nasopharynx 
was encountered behind. This new passage into the naso- 
pharynx was filled with a gauze roll covered with a thick 
split skin graft taken from the thigh. The flap raised from 
in front of the bone was sutured so as to extend the floor of 
the new nasal passage forward, thus advancing the upper 
part of the lip (compare Fig. 12, C and D). The external 
nose was made in the usual way from a forehead flap. The 
forehead was too low and narrow to give a proper sized 
flap, with the result that the new nose is short and the nos- 
tril openings are visible when viewed from in front. Tne 
most interesting observation about this case is that, in spite 
of the fact that he had lived 19 years without a nasal pas- 
sage, both his health and his ability to do physical work 
were enhanced by giving him nasal breathing passages. 

Fig. 13. Nasal oddities: half-nose. In this patient the 
left half of the external nose was absent, and the anterior 
nares was Closed by a shell of bone lined with mucosa and 
covered with skin and soft tissue. Posteriorly, the septum 
rested against the inferior turbinate bone. Correction con- 
sisted in raising one flap from the forehead to make the 
lining of a new ala and vestibule, and one flap from left 
cheek, base at the dorsum of the half nose, to be used in 
making the external surface of a new left half. The left 
nares was opened with a gouge and the passage enlarged 
with a chisel, and the resulting raw areas were lined with 
skin graft. By a series of subsequent steps the left half of 
the external nose was formed from the cheek flap, and the 
new vestibule was lined and the cheek defect filled with the 
forehead flap. The left blind tear sac was removed and the 
canthus was raised up into place. The unused pedicle of 
the forehead flap was returned and the defect grafted. The 
new air-way is but partially efficient, but he is satisfied with 
the appearance which was the object of his visit. In a 
similar case we found a quite ample nasal passage behind a 
thin shell of bone, occluding the anterior nares on one side. 
Referring to C and D, it will be seen that the improvement 
of the profile was not as marked as was the front view, but 
this operation was done primarily to improve the view that 
he got in his mirror and thus satisfy him. Had he wished 
it, the whole nose could have been lengthened but at the 
expense of more complicated operating (Fig. 11). In this type 
of surgery, ‘‘the customer,” who is the patient, may not 
always be right, but if you undertake the correction, he 
must be satisfied, otherwise the operation is a failure. 
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Fig. 19, B. 


Fig. 17, B. 


Fig. 20, A. 


Fig. 20, 
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BLAIR AND BROWN: NASAL ABNORMALITIES, FANCIED AND REAL 


ig. 14. Nasal oddities: half-nose. Another rarity is the 
jition of a half-nose on one side and tubular fleshy mass 
he other attached above in the neighborhood of the 
rnal canthus, open below, lined with a patulous tube of 
osa which might represent either the lining of the miss- 
half of the external nose or the nasal duct. The tears 
ied to be drained out through this tube. This condi- 
is probably closely related to the half-nose shown in 
ire 13. In the cases of half-nose we have examined 
e has been a tubercle above the internal canthus (see 
re 13), which corresponds in position to the attach- 
it of the mass here shown, and if this mass had sloughed 
the condition of Figure 13 would have remained. In 
correction of this case an attempt was made to use the 

.s, having both covering and lining, to reconstruct a 

‘nt right half of the nose with the remote hope that this 
ht later continue to grow normally. However, the lin- 
proved to be inadequate and a compromise operation 

; done pending mature growth when a half-nose can be 

:ade from the forehead. In the course of the operation the 
acrymal sac was removed, but later it was necessary to re- 

ove a much larger blind mucous sac from deep in the face 
that likely represented the nasal cavity of that side. 

Fig. 15. Nasal oddities: bifid nose. Occasionally a child 
is born with a median cleft in the upper lip which must 
represent a failure of union of the globular processes of the 
nasofrontal process. In this patient it appears that the 
cleft had extended up into the medial nasal process into 
the rudimentary apex, producing a truly bifid nose. In the 
attempted correction it was found that the premaxillary 
process had not descended to its natural level, but, with its 
developing teeth, was found in the intranasal space. This 
was removed and also a pyramidal mass of tissue with its 
base outlined by the nasion above the median end of the 
mucocutaneous line on each side of the cleft below and the 
two nasal tips laterally, with the apex toward the naso- 
pharynx. Removal of this mass left a large nasal cavity 
lined throughout with mucous membrane, communicating 
posteriorly with the nasopharynx, and wide open in front. 
This was closed by undermining the face tissues until the 
two halves of the nose and lip could be sutured in the mid- 
line. This was a mechanical success but the operation 
proved too severe and the baby died some time later. 

Fig. 16. Nasal oddities: bifid nose. In this case, the 
original median lip cleft had been repaired before it came 
under our observation. There was an almost complete ex- 
ternal nose with two nostrils on one side, and a complete 
half-nose with its individual median septum on the other. 
Correction here followed the plan described under Figure 
15. Figure 16, B shows a photograph sent when the child 
was 3 years old. When mature growth is attained, more 
work will be required to bring the repair up to its greatest 
possibilities. 

Fig. 17. Nasal oddities: bifid nose. A characteristic of 
this condition is an extensive breadth between the eyes 
which may be the most marked feature. This was de- 
scribed by Grieg (Edinb. M. J., 1924, n.s., No. 24, p. 560), 
under the name of ocular hypertelorism, and was thought 
to be due to some anomalous overgrowth of the sphenoid 
bone. We have, however, preferred to consider the de- 
formity of the frontal and ethmoid bones as secondary to 
something that occurs lower down in the frontonasal proc- 
ess (see Figs. 13, 14, 15, 16, and 11, which show some of the 
different variations upon which this conclusion is based). 
Usually there is at least a notching of the tip or an absence 
of half the nose. In this case, there is a defect of one ala 
only; but there is lack of length of the dorsum that seems 
constant in all. 

lig. 18. Congenital oddities: retracted tip. In the above 
case the medial wings and the tips of both lower lateral 
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cartilages are displaced backward. Correction consisted in 
freeing the columella from the quadrilateral cartilage 
above, and also the lips and cheeks from the maxill by an 
incision continuing upward from the buccal fornix. Also 
the skin covering the lower half of the nose was dissected 
from the tip and lateral processes of the lower lateral car- 
tilages. This allowed the columella and lips to be ad- 
vanced and sutured in this forward position. 

In other cases the posterior ends of the medial wings lie 
buried within the substance of the lip giving a short broad 
columella, and, if this is very marked, it is necessary actu- 
ally to lengthen the columella to make a satisfactory cor- 
rection. One plan of doing this is by including a trefoil flap 
from the surface of the lip with the liberated columella, or 
by using material from some other source (see Figure 62). 
Sometimes the result can still further be improved by put- 
ting a cartilage cantilever in the dorsum. 

Fig. 19. Congenital oddities: retracted tip. In this case 
the columella was actually short. In the correction nothing 
was done to lengthen the columella itself, but it and the lip 
were advanced as far as practicable, and the tip was made 
still more prominent by the use of a cantilever cartilage in- 
sert. To give greater lumen to the nostrils the central part 
of the lip that protrudes forward to supplement the colu- 
mella was made narrower from side to side by excising a 
wedge from the thickness of the lip, base toward the ante- 
rior nasal spine and edge subcutaneous at the base of the 
columella. This was all done at one operation. 

Fig. 20. Nasal oddities: retraction of nasal foundation. 
Lack of forward progression of the parts of the superior 
maxillary bones that border the anterior nares will cause a 
retraction of the nose and a somewhat “dished” face. If 
the lining of the nose is not too short, a satisfactory correc- 
tion can be made by simply advancing the cheeks, lip, and 
columella on the underlying bone and cartilage, and later 
supplementing by a cartilage insert in the dorsum. 

Fig. 21. Nasal oddities: retracted foundation. Short 
lining. If in addition to the retraction of the bony founda- 
tion there is very great shortening of the nasal lining, this 
will have to be supplemented to make a satisfactory ad- 
vancement. In this case the lip and face tissues were freed 
from the underlying bone, and the full circumference of the 
nasal lining and also the septum were divided completely 
through at the anterior nares. This allowed the nose to be 
drawn forward with a resulting annular defect in the lining. 
This defect was filled with two ends of a two-tailed, pedicle- 
flap raised from the left arm and let in under the lip, the 
arm being held in position with plaster of Paris and the 
nose held forward to a bar attached to a dental splint. 
When the flap had healed in place, the pedicle was cut and 
adjusted to the floor and the fornix of the lip was sutured. 
The defect in the septum was disregarded. Later the bridge 
was filled out by a cartilage insert. 

Fig. 22. Nasal oddities: retracted foundation and nasal 
deficiency. In this case, in addition to the deficiencies de- 
scribed in Figure 21, there is an actual lack of substance in 
the upper half of the nose requiring not only a piecing-out 
of the lining in front of the anterior nares, but also a supple- 
menting of the skin and subcutaneous tissues over the bony 
bridge. This was done by the use of a two-tailed flap taken 
from the forehead and let in through a semilunar cut made 
across the bridge. On each side the ends of this cut ex- 
tended down well into each ala-labial fold, and the thus 
outlined flap below, was dissected from the underlying 
periosteum as far as the free edge of the bony bridge along 
which the incision cut through the lining and the septum. 
The forehead flap was let in through this incision and on 
each side, one tail sutured into the lining along both its 
borders, the two distal ends being brought together in the 
midline of the floor. This allowed the tip to drop down and 











Fig. 21, B. Fig. 22, A. 


Fig. 21, A. 


forward to the desired position. Some 3 weeks later, after 
the base of the lining flap was divided and adjusted, the 
remaining part of the pedicle was turned over and used to 
fill the defect in the dorsum. Another 3 weeks later the 
base was cut and remaining pedicle was adjusted into the 
forehead and the forehead defect was grafted. No carti- 
lage was needed. Note that bringing forward the nose and 
foundation of the upper lip allows even the lower lip to 
assume a more pleasing contour. 

Fig. 23. Nasal oddities: nasal deficiency. In this case, 
the maxilla is not as much retracted as in Figure 21 and 
there is not as much deficiency of the nose as is shown in 
Figure 22, but it is short in both lining and covering. This 
man, whether subjectively or objectively, it is immaterial, 
was prevented from gaining the type of work he desired and 
to which his education entitled him and which he did ob- 
tain after operative correction. The correction was the 
same as for Figure 22. 

Less pronounced noses of this general type are not in- 
frequently presented for remolding, and several in which 
we simply implanted cartilage were, if anything, made 
more grotesque by raising the height of the bridge without 
lengthening the dorsal line. However, as in each case it 
appeared to satisfy the patient, we let it go at that. 

Fig. 24. Trauma with displacement. A and C show a 
child 5 years old, who 5 weeks previously received a blow 
on the nose breaking the lower part of the quadrate carti- 
lage and tearing the columella and vestibular lining. This 
drew the tip of the nose upward and the columella had re- 
tracted between the ale into the vestibular space. Open- 
ing the scar in the columella gave access to the septum and 
it was found that the quadrate cartilage had been split into 
two plates. The right half was pushed over until it ob- 
structed the right vestibule and the lower end of the other 
was curled upward submucously causing a complete ob- 
struction on the left side at the junction of the vestibule 
with the nasal passage. The tissues were sutured in their 
proper relations, giving the result shown in B and D, with 
free air-way. Had this not been done early, a condition of 
the septum somewhat similar to that described under 
Figure 26 would have resulted. 

Fig. 25. Trauma with displacement. A, A diagrammatic 
representation is shown of a supposed section through the 
posterior limit of the vestibule in a nose that had had a 
crushing injury of the bridge, and crumpling of the quad- 
rate cartilage which had been allowed to heal without re- 
placing the distorted tissues, leaving a flat bridge and an 
inadequate air-way. B, Shows the manner in which more 
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Fig. 23, B. 


Fig. 23, A. 


Fig. 22, B. 


breathing space was obtained. The obliquely striped c: 
cent in A represents the supporting tissues, the nasal bon 
and lateral cartilages. In B, this is shown as having lh: 
cut through on each side with a chisel, which, after ; 
crushed septum was resected, allowed the bony and ca 
laginous bridge to be raised upward, thus increasing 
breathing space vertically. The transverse dotted linc 
A represents an incision through the quadrate cartil; 
and its mucous coverings which anteriorly and posteric 
met with vertical incisions extending from floor to r 
The mucous flaps outlined by this H-shaped incision w: 
raised from the underlying cartilage upward and doy 
ward, and, after removing the intervening cartilage, 1 
two upper flaps were sutured across at (1) to complete t 
roof, and the two lowers, at (2) to complete the floor of 1 
newly formed and enlarged single breathing cavity. Su 
a newly raised bridge is held in place until bony consoli 
tion takes place by a splint cemented to the upper teeth 

This is just one example of numerous plans that ha 
been resorted to in the tedious effort to restore late: 
breathing space that might have much more easily bi 
preserved immediately after the injury. 

Fig. 26. Trauma with displacement. A, Shows exter! 
appearance resulting from a depressed fracture with m 
union, seen 26 months after the injury. The depression 
the bony bridge and of the upper lateral cartilage less: 
the vertical extent of the air-way and the crumpled sept: 
and scarring of the lining occluded the remainder. Ai 
this length of time there was no thought of an attempt 
replace the distorted septal fragments, and a classic si 
mucous resection looked almost equally impractical 
No attempt was made to free and raise the depressed bh 
bridge because of the length of time that would have bi 
required to get bony fixation that would be adequate p 
manently to hold the replaced nasal bones unsupported 
the quadrilateral cartilage. The air-way was freed by 
moving the lower distorted part of the septum with s: 
of its covering mucosa, but no raw surfaces were left b: 
Later a piece of costal cartilage was implanted in the « 
sum. Note that this is at least an average good result f1 
a cartilage implant into the dorsum; there is a dist 
rounding of the tip of the nose which is apt to be mor: 
less objectionably evident in any case in which the attem; 
made to hold the tip forward by means of a cartilage ca 
lever that gets its bearing from higher up on the bridg: 

Fig. 27. Growth distortion. This child received a | 
on the nose; nasal bleeding occurred, but no displacen 
was seen. Some months later it was observed that the: 
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Fig. 25. Fig. 26, A. 


was inclining to the left, as shown. On the theory that this 
is due primarily to a growth distortion of the septum, he 
was referred to a rhinologist with the suggestion that the 
quadrate cartilage be entirely separated from its attach- 
ment to the maxilla and palate by the submucous removal 
of 1 centimeter or more of the cartilage throughout this 
entire extent. Although there was no visible correction at 
the end of several months’ time, there was no further de- 
formity, and it is possible that the deformity may even dis- 
appear somewhat with growth. 

Fig. 28. Trauma plus growth distortion. When this pa- 
tient was 5 years old, she received a severe blow on the 
nose, but her parents observed no deformity until she was 
10 or 12. At 24 years she presented the appearance shown 
in A. A front view shows little lateral deviation of the dor- 
sal line which is usually quite marked in these cases of 
growth deformity following early injury. The left nasal 
passage had been practically occluded by the septal devia- 
tion. A submucous resection of this deviation had been 
done before the case was referred for improvement of the 
external contour. Sometime later through an incision just 
inside of each nostril and crossing the skin at the anterior 
end of the columella, the nasal covering was elevated and 
freed from the underlying bony and cartilaginous frame 
throughout its whole extent. At the greatest prominence 
of the dorsal hump, just at the lower border of the bony 
arch, a cut was made into the quadrilateral cartilage, first 
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Fig. 26, B. 
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Fig. 28, A. 


dorsally and then downward and forward, liberating a 
small mass of cartilage which remained attached below by 
a hinge pedicle of soft tissue. This flap of cartilage was 
turned down on its hinge and filled the triangular notch 
seen just above the tip in A. Then the remaining part of 
the cartilage-bone hump was removed clearly with a five- 
eights inch flat chisel, leaving the free edge of each cut 
nasal bone separated from the cut septum by the open 
anterior prolongation of the nasal fossa on each side. A 
narrow flat chisel was passed upward through the posterior 
part of each intravestibular incision until it engaged the 
bony edge of the anterior nares below the nasal bone on 
each side. With one finger in constant touch with one 
corner of the chisel, felt through the skin along the outside 
of the nose as a guide, the chisel was driven upward cut- 
ting at the depth of the valley between the nose and the 
maxilla. This bone cut usually starts below the nasal bone 
proper, but, at any rate, the bony side walls are loosened 
until the anterior cut border of each nasal bone can be 
made to fall medially into contact with the cut edge of the 
septum. This procedure does away with the truncate ap 
pearance that remains after simply chiseling off a hump. 
The cartilage flap was turned down and anchored by means 
of one split silk suture and the skin incision was closed 
with drainage. B, Shows the result 40 days after opera- 
tion had been performed. Some swelling about the tip of 
the nose is still evident. 


Fig. 28, B. 
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Fig. 30, C Vig. 39, D. 


Fig. 29. Early trauma plus growth distortion. Trauma 
was not evident in this history but such an occurrence 
might so easily be overlooked or forgotten that as a cause 
it cannot be excluded. There were no external scars and in 
spite of the S curve of the dorsum, an attempt was made to 
shift the bones and septum, immediately after submucous 
resection of the latter. The external nasal covering was 
dissected free and intramural bone cuts were made. An- 
chorage was made by a wire loop passing from the outer 
lower corner of the liberated right nasal bone to a left molar 
tooth. This not proving satisfactory, an adjustable splint 
with dental anchorage (see Fig. 43) was substituted, but 
this also failed of the desired effect due to the distorted 
dorsal border of the stiff, inelastic septum. At a subse- 
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Fig. 29, D. 


Fig. 31, A. 


quent operation the remaining bulge to the right, of bot 
bone and cartilage, was removed after re-elevating the co. 
ering. Three months later a new dorsal line was establish« 
by the insertion of a strip of costal cartilage. The resu 
shown in B and D was photographed 18 months later. 

Fig. 30. Early trauma plus growth deformity. When 
years of age this patient was kicked by a horse. Immediat 
deformity not as much as developed later. In cases wit 
so much irregular bony distortion and complicated | 
scarring, the simplest type of correction may be by shiftii 
osteoplastic flaps of bone and skin (Fig. 30, C and D). T! 
flap in C was anchored by a wire attached to a left mol 
tooth. Scars on the nose from well planned cuts prope! 
sutured become practically invisible if there is not unni 
ural tension. At the same operation a sub-mucous s‘ 
tal resection was done to relieve the obstruction. T 
type of operation permitted the work to be done at « 
step, and patient was under observation altogether but 
days. B, taken 19 days after operation. 

Fig. 31. Trauma: growth deformity. In this 15 year 
boy, the lower part of the dorsal line that correspond 
the border of the quadrate cartilage deviated to the | 
and in A, the lower border of that cartilage can be seen 
structing the left vestibule. A slight deviation of the b 
bridge to left did not warrant direct attack on nasal bo 
Correction consisted in submucous mobilizing of the k 
anterior part of the cartilage, leaving the perichond: 
attached to the cartilage. The septum, including n 
spine, was cut free from floor of nose for half the dist: 
back, and the spine, with attached septum, was anchor 
little to right of midline by a wire loop attached to a1 
molar tooth. Wire left in place 26 days; no tendenc 
recurrence of displacement after removal. 
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Fig. 33, A. Fig. 33, B. 
Congenital deformity plus growth distortion: 
harelip. The whole primary fault in a “‘harelip” is a simple 


Fig. 32. 


failure of a normal cleft to close at the natural time. From 
then on the growth of the surrounding tissues becomes in- 
creasingly distorted, the amount being somewhat propor- 
tionate to the extent to which the cleft remains patent, and 
the time elapsing before a proper adjustment and closure 
is made. In nearly all such, no matter how slight the cleft, 
there is a droop of the lower lateral nasal cartilage which 
gives form to the ala, and a spreading and a backward dis- 
placement of the nostril. In one-sided clefts, there is also 
a deviation of the whole nose to the opposite side, with a 
deviation of septum and flattening of tip on cleft side. 

Karly forceful wiring of the maxille to close the bony 
cleft does not itself correct the above nasal displacements 
described, and, in addition, may be followed by a lack of 
forward progression of the anterior part of the upper jaw, 
early loss, and malrelation of the teeth, also a droop of the 
tip of the nose, and, due to the maxillary retraction, back- 
ward displacement of the upper lip and of the lower part 
of the nose. In this patient the deformities present at birth 
could have been corrected, further distortion prevented, 
much grief and many useless operations avoided if a simple, 
proper adjustment had been made of the soft tissues of the 
lip and nostril at the original operation in early life. 

I'he correction here shown was done when patient was 17 
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Fig. 34, A. Fig. 34, B. 

years of age and consisted in splitting the columella be- 
tween the cartilages, rotating the right nostril into proper 
position, and opening and resuturing the lip. At a second 
operation the lips and cheeks were freed from the septum, 
and the maxille and this mass of soft tissues were ad- 
vanced on the underlying bony and cartilaginous frame- 
work and sutured in this new position. After healing, a 
prosthesis that carries cuspid and incisor teeth and which 
holds forward the upper lip was made by her dentist. 

Fig. 33. Congenital deformity plus growth distortion: 
harelip. Case similar in origin and history to that shown in 
Figure 32. Besides the distortion of the nose, lip, and upper 
jaw, this girl had also an abnormally long chin that was 
shortened by removal of part of the lower border of the 
bone to give a more pleasing balance to the face shown in B. 

Fig. 34. Congenital deformity: double harelip. With 
the complete double “‘harelip”’ the distortions are different 
but still more pronounced, the most striking feature being 
the forward displacement of the premaxilla and prolabium 
on the columella, as in A. If the septum is cut across behind 
the displaced premaxilla and the latter forced backward at 
time of original closure of lip, it is apt to drop in between 
instead of remaining in front of halves of maxilla. This re- 
sults in a snubbed nose, a retracted upper lip, and a bony 
palate cleft difficult to close. Four correlated operations 
close the palate and lip rather satisfactorily as in B. 
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38, A and B. 

Fig. 35. Soft tissue restoration: nose, lip, and cheeks from 
forehead. Resulting from an ulceration, this man had lost 
much of nose, lip, and cheeks as shown, and, in healing, 
the anterior nasal opening was almost obliterated. Restora- 
tion consisted first in using the remaining covering of the 


Fig. Fig. 38, C. 


nose to line a newly made anterior nares. Next the lip 
and cheek were restored from a flap taken from the right 
side of the forehead with its pedicle attached at the zygoma 
and containing the temporal artery. After this had healed 
in place, the cut pedicle was restored to the temple. The 
nose itself was made with a flap taken from the left side of 
the forehead with the pedicle attached at the inner end of 
the right brow. 

Fig. 36. Prosthetic inserts: foreign substances. Foreign 
supporting substances implanted within the tissues may not 
prove satisfactory. Being foreign bodies, any of them may 
tend to shift or be extruded, or, in the case of paraffin, 
may set up a serious reaction. Nineteen years previ- 
ously, correction of a depressed bridge had been attempted 
by the insertion of a silver plate which, following a blow on 
the nose 6 months previous to the photo shown in A, had par- 
tially cut its way out. Judging from the appearance of A 
it is likely that while in place it was a better technical than 
artistic result. On removing the plate the tissues were 
found to be deeply stained with copper. The remaining 
external covering of the nose was used to build forward the 
lining, and the floor was advanced by two cheek flaps. The 
nose itself was made from a forehead flap which, on account 
of scarcity of material, was too short to let the ala go down 


Fig. 
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Fig. 36, A. Fig. 36, B. Fig. 37, A. Fig. 37, B 
to the proper place. Also, on account of p 
erty of the lining-flap, the nostrils are rat 
small, but this is overcome by wearing conce; 
tubes that insure easy breathing space and 
not seem to inconvenience him. The dorsum 
tip were later filled out with a cartilage inseri 

Fig. 37. Prosthetic inserts. The falling i: 
the bridge and slight uptilt of the tip in 
case resulted from the loss of the quadrate « 
tilage from an acute pus infection. The cor: 
tion was done with a piece of costal cartilage 
serted through an incision within and paralle 
the border of the nostril, and through which 
entire nasal covering was dissected free from ! 
underlying bone and cartilage. For making 
interstitial prosthesis, costal cartilage has 
great virtue of being easily molded and of 
maining permanently after it once heals in 
sufficient perichondrium has been retained 
insure its nutrition. It is inclined to heal in kin 
if properly handled, even if the field beco: 

38, D. mildly infected. The two great objections t! 

can be brought against its use are that the patient hi 
self should furnish it and also its variable 
later to curl up and become distorted. Some costal car! 
lage is yellowish and somewhat translucent and this | 
has little tendency to curl except where a comparati\ 
thin strip is left with perichondrium on one surface 01 
Then it will bend with the concavity toward the perich 
drium; this can be controlled by transversely cutting | 
perichondrium and the immediately underlying laye: 
cartilage at short intervals. Other cartilage is opaq: 
white and this has a much greater tendency to curl. \\ 
such, after the insert is cut to the proper shape, it is tr: 
versely cut as deeply and at as short intervals as seems | 
sible without its breaking while being inserted. Elim 
tion of blood clots and maintenance of pressure are o/ 
greatest help to insure clean healing (see Figure 69). ! 
equally important to have the cartilage heal in the des 
position and to insure this, it is fixed in place by hors: 
sutures that penetrate both the covering and the lini! 
the nose all around the insert, and sometimes even tra! 
the cartilage itself. 

Fig. 38. Trauma with displacement. A, shows that 
bridge has been pushed back, more on the left than 
right side, and has also been displaced slightly to the r: 
In correcting this the cartilage insert has to be cut acc 
ingly. These cartilages should be cut as exactly as 
sible to the pattern, but when in doubt some allow 
may be made for slightly greater lateral bulk and le: 
If the extra allowance has not been too great and the 








tendency 
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Fig. 39, B. 


Fig. 39, A. 


tilige has been properly placed, it can be conveniently 
carved to a more desirable outline after it has healed firmly 
in place, as was done in this case. This, however, requires 
that the dorsal covering be again raised. Where the de 
pression is symmetrical, as in Figure 37, the pattern is cut 
from two pieces of flat sheet-lead, one for a longitudinal 
and one for a transverse section, but in the above, a three 
dimension lead pattern was cast in an oven-dried plaster 
mold made from a clay model built up on the cast and re- 
moved without distorting it. The bulge of the nasal bones 
to the right still shows a little, more noticeable in the 
photograph than in the flesh. Had the lateral displacement 
been any more marked, it would have been advisable to 
have carved it with a chisel before implanting the car- 
tilage. This is an extra step, to be avoided where un- 
necessary. 

lig. 39. Normal but displeasing. In these days of can- 
dor and open discussion, public education, etc., the flat 
nasal bridge may be resented by its host, not only for its 
asymmetry but from a deeper possible significance of an 
inherited or acquired luetic causative factor. In A, the de- 
pression is a natural one and to the trained clinician there 
is no suggestion of luetic origin. However, many seek a 
correction of a naturally somewhat depressed nasal bridge, 
and for that purpose we use a costal cartilage implant that 
avoids giving any suggestion of a dorsal convexity (Figure 
39, B). 

lig. 40. Prosthetic inserts. The tendency of costal car- 
tilage to curl is increased if a bending strain is placed upon 
it. One case came under observation in which such a pillar 
of costal cartilage had been implanted into the septum just 
above the columella which was holding up the tip a num- 
ber of months later. Ordinarily, this might have been con- 
sidered a good result but the subject was a “movie” ac- 
tress and was seeking further correction on account of the 
resulting extra width, deviation to one side, and downward 
displacement of the columella, and its unnatural pillar-like 
appearance. 

One can more or less successfully use an implanted mass 


any pathological process present, and each of the 
anatomical components separately, also the facial 
balance and the patient’s mental reaction, and in 
addition will study and experiment upon plaster 
of Paris and plastic reproductions of the face, he 
will usually be able to make a working diagnosis 
and prognosis, and, where indicated, a plan of 
correction (Fig. 3). The general plan of correc- 
tion should always be worked out before decision 
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Fig. 40, A. Fig. 40, B. 


to bring forward a depressed nasal tip if there is a sufli 

cient resistant foundation of depressed dorsum upon which 
to rest the longer base of the lever. But a thin long strip is 
apt to bend and if any major part of the anterior lower por 

tion of the quadrate cartilage is missing, a short implant is 
more apt to be drawn backward than to hold the tip for- 
ward. It has been advocated to put a supporting pillar 
into the septum along the upper border of the columella, 
but this we do not use because of the belief that the 
width of the piece required would impinge upon the breath- 
ing space and because of the danger of its bending or being 
extruded under strain. A, Shows outline of a nose in which, 
following a pus infection of the quadrate cartilage, there 
was suflicient loss of the lower part of the cartilage to per 

mit of a retraction of the tip with lessened air-way. Some 

one had attempted to correct this by putting in a dorsal 
mass of cartilage supported by a mortised pillar of cartilage 
in the columella. As the supporting pillar gradually gave 
way, the tip dropped and the upper end of the dorsal piece 
tilted forward as can be seen. There being no upper fixa 

tion of the insert, it is probable that there never was 
enough downward thrust to give proper length to the dor- 
sum. Relief was again sought not only on account of ap- 
pearance, but because the rhinologist who referred the pa- 
tient attributed headaches to the partial obstruction to the 
free entrance of air into the vestibule. At the operation 
both pieces of the original insert were removed and a piece 
of a rib cartilage graft was inserted in such a way that the 
upper end of the graft could ossify to the nasal bones to 
make a rigid support to the tip. The lower end of the graft 
was of cartilage. The tip, with its contained part of the 
graft was held forward, with an intranasal splint fixed to 
the upper teeth, pending firm union with the nasal bones 
above (see Figure 43). In this particular case, in spite of a 
stormy convalescence due to an autogenous infection of the 
graft, from a pimple, 13 days after its insertion, and subse- 
quent partial sequestration, the remaining part healed in 
place. See Figure 40, B taken 9 weeks after the insertion of 
the graft. 


to operate is made (see legend under Fig. 38). 
This will save time and missteps, will facilitate 
the work, and improve the result (Fig. 4). 

Types presented. The conditions that are pre- 
sented for correction may be roughly classified as 
coming under the headings of: 

A. Normal noses with average facial symmetry 
but with which the patient is not satisfied: As a 

(Text continued on p. 811) 
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Fig. 41, A. Fig. 41, B. Fig. 42, A. 


Fig. 41. Normal but lacking harmony. Here the fore- 
head, nose, and upper lip are of classic mold but are out of 
harmony with the rather large bold chin. The patient had 
her mind focused on the nose, therefore, that was the fea- 
ture to be changed. In the aquiline nose the excessive verti- 
cal length, the elongation of the nostrils, and the width of 
the base are camouflaged by the dorsal convexity or 
“knee,” and these all become strikingly evident as soon as 
the hump is removed. Therefore, one will save the risk of 
trouble and disappointment if, when needed, the nose be 
also shortened and the bridge made narrow all at the same 
operation. In these pronouncedly aquiline noses, the nos- 
trils are apt to be very narrow and the upper lip drawn up- 
ward until in effect the latter is shorter than in reality. In 
some, attempts at forced inspiration will cause collapse of 
the ala with partial obstruction. Note in B that with the 
raising and shortening of the tip the nostrils have become 
more rounded and the upper lip has dropped downward, 
also that her rather prominent chin has become less notice- 
able. 

Fig. 42. Normal but displeasing. In this case both the 
convexity of the dorsum and the droop were objected to, 
but studies of experimental changes made on gelatin molds 
seemed to warrant the conclusion that the length and over- 
hang were the major factors, and that a stronger face would 
result from correcting these, and allowing the slight dorsal 
convexity to remain. He had also a partial obstruction due 
to a deflection of the lower border of the quadrate cartilage 
into the right vestibule. We first attempted the correction 
by raising up the skin covering and submucously removing 
a good-sized triangle from the lower end of the quadrate 
cartilage which included the obstructing portion within the 
right nostril. Wedges were also removed from the upper 
lateral cartilages and the edges closed with split silk. After 
healing had taken place, the result was still not satisfac- 
tory, and, at a second step, the columella was narrowed 
and raised, and a straight line given to the under bor- 
der. Though the patient expressed himself to the contrary, 
we still are not certain that he was perfectly satisfied with 
the result. 

Fig. 4214. Normal but displeasing. This high type nose 
of somewhat ample proportions was wished upon a very 
attractive, petite young lady of ingénue type, and no one 
could blame her for desiring a change. This was accom- 
plished by chiseling off the excess of bone and cartilage 
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Fig. 42, B. 


after raising of the nasal covering, by chiseling loos: 
remaining part of the bridge on each side, and by drii 
the liberated nasal bones mesially, until both the do: 
and the base were of a pleasing width. Note that the d 
ping back of the soft tissues of the nose has allowed 
upper lip to come in contact with the lower without str 
In this manner the expression of the mouth has been 
proved. 

Fig. 43. Trauma with displacement: fixation-de 
splint. Bony distortion whether resulting from disto: 
growth or malunion that requires section and replacen 
will also require fixation in its new position for 2 to 4 we 
If the replaced bridge requires to be held forward, or 
ward and to the midline, this can best be done with an 
justable splint attached to a dental piece cemented to 
teeth. A, Shows a growth distortion and also the scar « 
recent excision of the right lacrymal sac. B, Shows the sp 
in place where it was maintained for some 4 weeks. 
Shows the result. 

Fig. 44. Trauma with displacement: fixation-de1 
wiring. Lateral displacements if seen early can be pus 
to the midline and if the septum has not been broker 
will likely retain the bridge in its natural position when 
impaction is released. If there is a tendency for the 
placement to recur, it can be effectually fixed in one of 
ways. When there is no backward displacement, the bri 
can be fixed by a silver wire which engages the lower « 
of the bony bridge on one side, runs through the vestil) 
and transfixes the soft tissues to be anchored to a m 
tooth on the opposite side. If the continuity of the br 
is too much damaged, then an adjustable bar fixed t 
upper dental splint is used. The latter is a more con 
cated method but has a wider field of usefulness (Fig. 4 

In cases which are seen later it may be necessar\ 
mobilize the bridge with a chisel before it can be 
placed. (The retaining wire may engage the bone thro 
small drill holes which are made through a small es 
nal incision.) 

Fig. 45. Trauma with displacement: fixation-de 
wiring. In the correction of an old displacement of 
standing whether due to distorting growth or malunio 
may be necessary to free the lower border of the sep 
from the maxilla in order to shift it laterally one way 07 
other. It can be conveniently held in place as shown in 
figure. 


Fig. 42%, A. Fig. 4214, B 
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class, these constitute a plentiful and facile source 
of business, or a nuisance, according to the prac- 
titioner’s viewpoint and ambitions (Figs. 5, 6, 
and 7). Unless the attention of these patients is 
definitely concentrated upon some easily changed 
element, such as a simple hump or depression, it 
is better for the well intentioned surgeon, and, if 
he will accept the advice, also better for the pa- 
tient, that the desired correction not be at- 
tempted (Figs. 8 and 9). 

B. Noses normal or nearly so, that from ata- 
vism or some other cause are sufficiently out of 
harmony to warrant a rational surgical modifica- 
tion. The nose may be too large (Fig. 10), too 
long (see Fig. 42), too short (Fig. 11), have a dor- 
sal hump (see Fig. 41), depression (see Fig. 6), or 
some other non-pleasing character. 

With these can be grouped, as far as correction 
is concerned, all the congenital oddities such as 
absence of the entire nose (Fig. 12), and of half of 


NASAL ABNORMALITIES, 


FANCIED AND REAL 


the nose (Figs. 13 and 14), bifid nose (Figs. 15, 16, 
and 17), lack of forward progression of the nose 
(Figs. 18 and 19), and actual retraction of the 
maxillary foundation (Figs. 20, 21, and 22). 

These are to be considered proper subjects for 
surgery according to the impression they make on 
the patient, his general condition, and the ease 
with which the correction can be accomplished, 
the first essential being that the patient is seri- 
ously and deeply desirous to have the correction 
made. 

C. Acute injuries without loss of tissue but 
possibly extensive fractures and, maybe lateral or 
backward displacement, tears, etc. (Fig. 24). In 
these, if seen early, all tears in the lining should be 
accurately sutured, impactions pried loose, bro- 
ken or misplaced cartilages and bones replaced 
and properly fixed in position, and a free air-way 
insured. The correction should be made as soon 

(Text continued on p. 817) 
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Fig. 46,A. Fig. 46,B. 


Fig. 47, A. Fig. 47, B. 

Fig. 46. Trauma with displacement. A blow directed 
backward and maybe upward has a crumpling effect that 
both flattens and shortens the nose. If this is not immedi- 
ately corrected it is diflicult to restore the length later. A, 
Shows a nose that received such an injury and was seen by 
us 5 weeks later. The nasal bones were then pried force- 
fully forward to tear open the partially united fracture 
lines, and held forward with an adjustable bar-splint at- 
tached to the teeth. There had been a tear in the lining of 
the right vestibule which in the scarring had drawn the 
border of the nostril upward on that side. This was con- 
nected by a “*V-Y” operation in the lining of the vestibule. 

Fig. 47. Trauma with displacement. A, Shows the pro- 
file of a girl who from a blow between the eyes, in an auto 
accident, had the nasal bones driven in between the nasal 
processes of the maxilla and the septum crumpled, chang- 
ing what had been a high aquiline nose into the form shown. 
Evidently her general condition immediately after the ac 
cident did not permit of these bones being pried forward 
and held in their proper shape and position, and when seen 
later they were too firmly fixed to be moved in the original 
fracture planes. Correction was attempted by inserting a 
chisel in each nostril and cutting the bony nose free at as 
deep a plane as possible, and including with it some of the 
bony floor of the frontal sinus. This mass was pried as far 
forward as possible and held with a splint. Later after new 
bony fixation had occurred, a cartilage was inserted to 
bring the bridge still further forward. 

Fig. 48. Trauma with displacement. A blow on the 
bridge which flattens and spreads the nasal bones may also 
thrust outward the nasal processes of the maxilla and the 


Fig. 40, B. 


Fig. 48, A. Fig. 48, B. 
lacrymal bones, thus widening the distance between th 
ternal canthi. This displacement of the canthi can be 
noticeable with relatively little flattening of the bridg: 
seen early, it is likely that as the nasal bones are pried 
ward, the bones at their base could be squeezed mes 
either with thumb and finger, or with forceps passed 
both orbits mesial of the lacrymal sacs. We have never 
one of these early but have later made the corre: 
through an incision on each side similar to that for rem. 
of the lacrymal sac. Working back between the sac 
periosteum, the former, surrounded by its related tis 
is pushed outward to expose the bony mass. This ji 
moved sulliciently in all directions to allow the canthi t 
brought to their normal position and also to narrow 
nasal bridge properly. In doing this the internal palp: 
ligament is cut and its bony attachment is removed, but 
dorsal border of the bridge is preserved. The internal 
sal ligament is replaced by a loop of No. 00 40 day ca 
that enters and emerges within each inner canthus, 
strands passing in front of the lacrymal sacs, and stra 
through the nasal cavities, and also the septum, the | 
being tied at one canthus. As the knot is drawn tight 
canthi are pulled inward and will become fixed there by 
scar before the catgut has become absorbed. B, Shows 
correction obtained by this method. 

Fig. 49. Soft tissue restoration: tip and ala from 
flap. A, Shows a young woman who lost the tip of the 1 
and median half of each ala from an accident. The rep 
which was made from an arm flap, proved quite satisfact 
except for the fact that it grew long fine hairs all ove: 
These were permanently destroyed with radium but 
dose was sufficient to cause a slight shrinking of the tiss 
as shown in B. Radiation for depilation we use only 
exceptional cases and have never found it perfectly sa 
factory. 

Fig. 50. Soft tissue restoration: tip from arm flap 
loss of the tip that extends into the nostrils calls for r 
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Fig. 50, B. 
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Fig. 51, A. 


ration of lining and covering as well as the nostril border. 
This requires a flap that is not only large enough to restore 
the tissue actually lost, but to obtain a blood supply in its 
new location. In this case the flap was taken from the arm. 

lig. 51. Soft tissue restoration: nose and upper lip from 
chest and forehead flaps. In this case it was necessary to 
remove practically the whole nose and the full thickness of 
the lip, except the vermilion border because of an infiltrat- 
ing paraffinoma. This was done with a cautery, and while 
waiting for the burnt bone to be thrown off, and the 
wounds to clean up, one flap was prepared on the forehead 
to make both lining and covering of the upper lip, and one 
on the chest for the nose. A, Shows the step at which the 
gross restoration of the lip had been made and the defect 
on forehead recently grafted. B, Shows the finished case 
with final adjustment of the lip and completion of nose 
with cartilage implant. The arm or chest flap is thicker 
and softer than one taken from the forehead; is apt to be of 
an off color and not capable of same amount of molding. 

lig. 52. Soft tissue restoration of ala by a cheek flap. 
Following the removal of a small growth and repair of the 
defect, the patient was seen with this;condition. There is 
a normal lateral overhang of the ala, the loss of which is 
very noticeable even though the wall of the nostril is in- 
tact. In this case a flap was turned from the fullness of the 
cheek contiguous to the upper lip base above, and apex just 
above the corner of the mouth. The borders of this cheek 
defect were sutured together, leaving a temporary drawing 
up of the lip, and a scar that is so inconspicuous that it 
does not show in the photograph. 

lig. 53. Soft tissue restoration: vestibular wall from 
cheek flap. This 13 year old boy had a piece lost from the 
nasal wall, and the lip injured by the bite of a dog 6 months 
previously. Repair was made from a cheek flap taken from 
just external to the nose, base toward the inner canthus 
and pointing toward the corner of the mouth. At the same 


Fig. 53, B. 
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B. Fig. 52, A. 


time the flap was raised, the lip scar was opened and re- 
sutured; the ala scar was also excised up to base of the flap. 
The cheek defect was sutured closed which drew remaining 
part of ala outward; this in turn enlarged nasal defect 
sufficiently to receive flap. This was sutured in place, its 
end being doubled under to form alar border and lining of 
vestibule. B, Result 3 years after the operation, 

Fig. 54. Soft tissue restoration: surfaced with free skin 
graft. Where the lips and cheeks are also burned restora- 
tion of these by surface grafts will contribute to the nasal 
improvement. In this case, besides the split skin grafts 
that corrected the ectropion of the lips, the drawn-up tip 
of the nose was released by a diamond-s’1aped full thick 
ness graft put in across the dorsum. The irregular scar on 
the side of the face and under the chin could be further im 
proved by more extensive surface grafting. 

Fig. 55. Soft tissue restoration: lining from neighboring 
flap and covering from skin graft. In this patient the plan 
used in Figure 62 was somewhat reversed. The lining was 
made from a flap of the external surface bordering the de- 
fect which was turned in on a broad pedicle, and the exter- 
nal defect, which then was of the size of the original defect 
plus the area of the turned-in lining flap, was immediately 
filled with a full thickness skin graft taken from behind the 
ear. This allowed the operation to be completed at one 
step. The area from which the skin graft was taken was 
completely hidden by suturing the borders of this defect in 
the crease where the ear joins the skull. 


Fig. 54, A. Fig. 54, B. Fig. 55, A and B. 
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Fig. 57, A. Fig. : 


Fig. 56. Soft tissue restoration: lining by a free skin 
graft. Free skin grafts of less than full thickness have a 
very definite tendency to contract and we therefore do not 
use them in places where allowance cannot be made for 
this. In certain losses confined to the vestibular lining that 
obstruct breathing space the most satisfactory restoration 
is made by a free split skin graft put in on a sponge or 


Fig. 58, B. 
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: Fig. 57, D. 
gauze, that expands the nostril to about twice its norm. 
size without causing undue pressure. The graft being t! 
does not of itself add to the obstruction. Sometimes t 
must be repeated even more than once. 

In cases in which one rearranges the lining by shifti) 
flaps of skin or mucosa, and in which bare areas rema 
they can be epitheliated by covering the packing wit! 
split graft. No attempt is made to conform the graft to t 
size of the defect and a piece of skin at least 2 inches acr 
is used like the covering of a Mikulicz pack. 

Fig. 57. Soft tissue restoration: lining from arm {] 
Where the cartilage as well as the lining is missing, e\ 
though the skin covering is intact, then a pedicle | 
rather than a free skin graft is required. In this case a | 
taken from the arm and having been made as thin as p 
sible was let in by cutting the columella transversely | 
back of the lip. Later, after the pedicle of the flap was 
and adjusted, the columella was resutured in place. | 
tip was raised but a little too much rounded out by ins 
ing a piece of costal cartilage. 

Fig. 58. Soft tissue restoration: partial lining and co: 
ing from forehead flaps. The above represents a com] 
loss, covering, lining, and supporting tissue over a par 
the nose with healing of the wound and scar contrac! 
that distorts the remaining part. The correction must 
only restore the loss, but also bring the displaced part 
their proper positions. The former was done by two pe 
flaps from the forehead into one of which a strip of c« 
cartilage was implanted before bringing them down. At 
time these previously prepared flaps were brought dow 
the nose, all binding scar was removed so that the ala 
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Fig. 60, B. 


Fig. 60, A. 
tip could be brought down to the proper level, as shown in 
B. Though in this case the costal cartilage that gives 
prominence to the dorsum was implanted into the lining 
flap before the latter was brought down, it is usually a bet- 
ter and safer practice to restore the lining and covering 
completely to allow these to heal in for some months before 
inserting the cartilage. This, however, adds an extra step 
to the operation (see Figure 36). 

Fig. 59. Soft tissue restoration: tip from forehead flap. 
Shows a boy who lost the tip of the nose from the bite of a 
horse. In this as in the preceding case the flap had to be 
formed so as to replace the lost lining as well as the ala bor- 
ders. The pictures B and D were taken 4 weeks after the 
operation. The swelling, the lines of union, and the skin 
grafts on the forehead are still quite evident. 

Fig. 60. Soft tissue restoration of columella, tip, and 
part of lining and covering from forehead flap. In this pa- 
tient the loss, due to an ulceration, which occurred in the 
growing period, included the columella, tip of the nose, and 
the external surface was so shortened that lengthening was 
also necessary. This was done by a forehead flap that was 
first let in through a transverse incision below the bony 
bridge to line the vestibule and form the tip and columella 
and at subsequent steps the flap was cut and the pedicle 
used to lengthen the external surface. This let the uptilted 
ale drop down to their proper level (see Figure 50). 

Fig. 61. Soft tissue restoration: ala restored from fore- 
head flap. A, Shows a boy 20 years old who, from the acci- 
dental discharge of a shotgun at rather close range 14 
months previously, lost the mid part of the lower jaw, most 
of the right side of the lower lip and chin, quite a bit of the 
right side of the upper lip and right ala of the nose, the 
anterior part of the upper jaw, and corresponding part of 
the floor of the nose. While doing other repairs, a flap was 
raised from the right side of the forehead with its base 
above the inner end of the left orbit. Six weeks later this 
was turned down and, with its distal end doubled over it- 
seli to make a lower border and lining for the new part of 
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Fig. 59, C. Fig. 59, D. 


Fig. 61, A. Fig. 61, 

the vestibular wall, this was trimmed and sutured into the 
defect after the distorting scar from the ala was removed, 
thus restoring the original size of the defect and allowing 
the remaining part of the ala and that side of the tip to be 
brought to their natural positions. At subsequent steps 
the base was cut across and adjusted, the pedicle uncurled 
and implanted back on the forehead, and the remaining 
granulating area covered with a split skin graft. The free 
border of the new part of the ala was thinned out by an 
intramural excision. B, Shows his appearance 2114 months 
after A was taken. During this period, in ten major or 
minor steps, the lower jaw was first united in the midline, 
later cut obliquely in the mental region, spread laterally 
and again united to restore proper width to the arch, and 
occlusion to the teeth. The lips were worked toward each 
other and over to the right. The left cheek was advanced 
and the upper and lower labial fornices were restored, with 
split skin grafts implanted upon a wax form. 

All of this would fall short of its present appearance and 
utility were it not for a set of ingenious dentures that was 
patiently and painstakingly worked out by Dr. J. A. 
Brown, to whom and to other dentists, we are indebted for 
the final satisfactory outcome of a great many of our cases. 

Though his appearance is no longer conspicuous, patient 
can masticate, and he appreciates what has been accom- 
plished; in common with a great many others of his kind 
he is rather insistent on having still further work done. 

Outside of the unnecessary depth of the skin scar, we 
believe that all has been done that good judgment calls for. 
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Fig. 64, A. 


Fig. 65, A. Fig. 65, 

Fig. 62. Soft tissue restoration: partial lining and cov- 
ering from skin graft and cheek flap. Shows a full thickness 
loss in the vestibular wall for which the lining was made 
from a free skin graft that was implanted on the under sur- 
face of a cheek flap at the time it was first raised. Later, 
when the flap was fitted to the external defect, the under- 
lying skin graft was sutured in the lining. Another and pos- 
sibly simpler plan which we have used is to spread the free 
skin graft over a tent inserted into the nose at the time the 
external flap is put in place so that the under surface of the 
flap is held in firm contact with the raw surface of the graft, 
but this makes no allowance for the graft where the walls 
are yielding. 

Fig. 63. Soft tissue excision: restoration with a pedicle 
flap. In this case infiltrating paraffin had been injected. 
Removal of all tissue down to bone and cartilage was re- 


Fig. 64, C. 


B. Fig. 65, C. Fig. 65, D. 

quired. B, Was taken soon after completion of the tra: -ier 
of the forehead flap. In a few months much of the 0) ec- 
tionable thickness will have disappeared. 

Fig. 64. Soft tissue restoration: columella and |’ ing 
from hand flap. When present, the removal of scar | om 
the lining of the vestibule allows expansion of the tiy, ind 
gives a base for blood supply to the columella. The . »lu- 
mella and this lining part must join each other at ht 
angles, and the under border of the columella and © the 
tip must make one uninterrupted plane. This req ires 
some ingenuity and often a few more steps than cam: nto 
the original plan. B, Shows the flap on the outer side the 
hand which has been previously raised and sutured in ‘ace 
pending adjustment of blood supply. Flaps taken ‘om 
either border of the hand or front of wrist are thin, free som 
hair, and have good blood supply. C, Shows the resto: tion 
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big. 66, A. Fig. 66, B. Fig. 67, A. Fig. 67, B. 


of not only the columella but of some space on the under 
surface of the tip. 

lig. 65. Soft tissue restoration: ala by a hand flap. In 
this case the covering of the whole side of the face had been 
destroyed with radium in the treatment of a cutaneous 
angioma. Most of the restoration, including the side of the 
nose, was made from a chest flap but the overhang of the 
ala was still missing, and this latter was obtained from a 
flap taken from the inner side of the arm. 

Fig. 66. Air friction: the overhanging tip. In the above 
case the nostrils were large and the vestibule ample, yet 
the patient was distinctly conscious of a respiratory effort 
that was relieved by raising of the tip of the nose. He was 
referred by a rhinologist to have the condition corrected. 
This was relieved by removing a wedge-shaped section 
from just within each vestibule that included lining and a 
section of the lower lateral cartilage, and a full thickness 
wedge from between the columella and the septum. The 
bases of the wedges removed, all joined each other inside 
of the tip. Suturing the borders of the defects after under- 


and as thorough as possible, and not to do so 
whenever possible is a serious injustice to the pa- 
tient (see Figs. 24, 25, and 26). 

D. Obscure or questionable injury in infants or 
young children in which there is swelling of the 
bridge, and possibly a history of nose-bleed but no 
evidence of a fracture or of cartilage displacement 
(Fig. 27). Often these are followed by increasing 
and ultimately severe deformity (Figs. 28, 29, 30, 
and 31). It is thought that the condition here is 
primarily due to some injury of or compression on 
the quadrilateral cartilage with subsequent band- 
ing and intense hardening of this structure, which 
is accompanied by a secondary distortion of the 
bony and soft tissues. In view of the severity 
which such changes may reach, it is good routine 
practice if consulted early to give an anesthetic 
and forcefully pry upward on the nasal bones from 
within, on the chance of correcting some slight 
displacement. At least this would eliminate a 
rather common subsequent imputation of neg- 
ligence. If seen after the aberrant growth of 
the septum has become evident by external dis- 
tortion, it is equally good practice to have a 
sympathetic and competent rhinologist remove 
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Fig. 68, A. Fig. 68, B. 

mining the skin of the tip upward gave the result shown in 
B. There is always some tendency for the tip to slump 
down a little and some overcorrection is advisable. 

Fig. 67. Normal but displeasing. From the history it is 
probable that the condition shown in A was mostly due to 
previous attempts to correct a fancied deformity. The 
condition in B was obtained by a costal cartilage implant. 
One does not always obtain quite so pleasing a result. Note 
that there is a little suggestion of the objectionable round 
ing of the nasal tip often evidenced after an implantation. 

Fig. 68. Soft tissue repair: repair with dermal flap. This 
man had suffered a puncture wound of the skull at the base 
of the nose three years previously, leaving the depression 
shown. This could have been filled with a bit of cartilage 
and the skin borders approximated and sutured. It was 
considered preferable to raise a flap of de-epithelialized 
derma with its subcutaneous tissue, corresponding in size 
to the area of the depression and switching it downward on 
a pedicle attached to the left. The skin and forehead tissue 
bordering the original defect and also the contiguous defect 
resulting from the raising of the dermal flap, was under 
mined and approximated by one continuous suture line 
with the result shown in B. 


submucously the lower third of the cartilaginous 
septum. This tends to destroy the “foothold” that 
appears to be an essential factor in producing the 
increasing bony and cartilaginous distortion, and 
should be done as soon as a definite deformity is de- 
tected, the standard dictum in regard to septal re- 
section in children being disregarded (see Fig. 27). 

E. Another common instance of growth dis- 
tortion is the increasing lateral displacement and 
alar droop which is more or less marked in cases 
of harelip where the proper relation of the base of 
the columella to the labial attachment of the ala 
is not restored at an early period of life (Figs. 32, 
33, and 34). 

F. Actual loss of part or all of the nose and pos- 
sibly part of its foundation, either from accident, 
injury, or disease, the remaining parts possibly 
having become displaced by scar or abnormal 
bony growth (Fig. 35).* In the correction, each in- 
dividual damaged or lacking component anatomi- 
cal element, lining, covering, and supporting 
framework must be restored, but first any active 
disease or infection must be eliminated; and, as a 
preliminary operative step, distorted tissues must 
be liberated and replaced. 
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Fig. 69, A. 


Fig. 69, B. 

Fig. 69. External pressure, for splinting and the control 
of swelling. The simple metal splint, made of thin, easily 
bent tin, or copper or sheet lead, shown is used frequently 
for the support of sectioned nasal processes; for support of 
cartilage transplants; and for application of pressure to the 
dorsal covering when it has been raised for other proce- 
dures. The metal is cut to a standard model and then 
trimmed for individual use and fitted accurately. The 
small wing onthe forehead holds the splint up. The large 
wing of the splint applies the pressure and is held in place 
by gentle tension of the cheeks on the adhesive strip. 
These may be worn rather comfortably (with frequent 
changes) for as long as 3 weeks. For immediate control of 


Incisions. When necessary, external incisions 
may be made on any part of the nose because if 
properly sutured and if there is not abnormal ten- 
sion, the scar will ordinarily become unnoticeable. 
For implantations, molding of the bony bridge, 
and bone excisions, the incisions are made parallel 
to, and just within, the nostril border, but for bet- 
ter access, the intravestibular incisions can con- 
veniently be combined with one made externally 
across the columella just under the tip. This 
places it in a rather invisible site, and allows the 
skin covering to be dissected upward to display 
all structures below the middle part of the bony 
bridge. Unless the vibrisse are exceptionally 
thick or long, it is possible, and we have concluded 
advantageous, to disregard them and make the 
intravestibular part of the incision between the 
hair and the border of the nostril. 

Saddle nose. For the saddle nose, various inert 
substances are advocated for implantation under 
the skin to fill out the depression. These include 
rubber, gutta-percha, celluloid, ivory, metal, etc. 
(see Figs. 63, 36, and 51), as well as autogenous 
live grafts of bone or cartilage (Figs. 37, 38, and 
39). We prefer the latter, but have used ivory 
when cartilage transplant was contra-indicated, 
and a rib costal cartilage graft when rigidity was 
desired to support the tip (Fig. 40). 

The humped or aquiline nose is more apt to be 


Fig. 69, C. 
postoperative swelling larger wet dressings with m 
sponge pressure are used alone or in combination wit! 
type of splint. 

There is a tendency for this splint to push on tip o 
nose downward. In cases in which the covering of the 
has been raised from the underlying cartilages or whe: 
cartilages are broken, this tendency might be conv 
into an actuality. This can be prevented by putting a 
row loop of adhesive plaster from the forehead d 
parallel to and in contact with the side of the nose, aro 
the tip and up the other side to the forehead with sutlix 
tension to hold the tip upward. The splint is applied 
this. 


too long than short and to have a drooping 
Dorsal humps may be removed with a saw, ch 


or a rasp. Use of a saw for this purpose requires 


the highest quality of skill. The field for the r 
is limited and the results are apt to fall shor! 
being satisfactory. With a chisel, one may 


move as much offending bone as desired, in «1 
piece or bit by bit, but great care should be take 


not to leave bone fragments or raspings behin: 
they may lead subsequently to deforming thi 
ening. A sharp lateral biting forceps that will 
on only one side and is slim enough to \ 
through the intranasal incision, is very conveni 
for removing pieces from the dorsal border of 
quadrate cartilage and slight irregularities { 
the chiseled bone. At this same operation 
nose can be shortened and the droop correcte: 
removing wedge-shaped sections from the « 
mella, and from each lower lateral cartilage 
contiguous vestibular lining. Sometimes the 
thickness of the wall must be included. 
“truncate” appearance that remains aft 
marked dorsal hump is removed is correcte: 
shifting the nasal bony supports inward, 
they are chiseled free from their maxillary att 
ments. By cutting the lower lateral cartilages 
molding the tip, some more or less pleasing 
promise between what is desired and what 
stitutes good surgery can usually be obti 


as 
k- 
ut 
rk 
nt 

1 
he 
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her. All of the above operative plans might be 
inc uded under a heading of intramural opera- 
tio. s, and are done through concealed incisions 
(Fis. 41 and 42, and 421%). 
~ } vactures and malunions. In displaced recent 
fra tures, little is required but, possibly, forceful 
relcase of the impaction with replacement and 
splnting. Displacement in any direction can be 
controlled by an adjustable splint attached to the 
tee'h (Fig. 43), but a lateral deviation may be 
anchored by an interstitial wire attached above to 
the mobilized nasal bridge and below to a molar 
tooth of the opposite side (Figs. 44 and 45). 
Through-and-through wiring penetrating the 
fracture lines across the base of the nose, fastened 
over lateral lead plates on the two external sides 
of the nose might satisfactorily restore the promi- 
nence of a sprawled-out nasal bridge, but intra- 
nasal packing is rarely sufficient. Fixation may 
be gotten with plaster-of-Paris head casings, but 
in these there is always considerable movement. 
A nose cannot be crushed in without either tear- 
ing or crumpling the quadrilateral septal carti- 
lages and this should be immediately straightened 
to its natural position and all gaping tears in the 
lining should be repaired when the bridge is ele- 
vated. The replaced septum gives support to the 
bridge but if it is left crumpled or torn, it consti- 
tutes a permanent nasal obstruction (see Fig. 24). 
For malunions or growth deformities, the chisel 
may have to be used freely (Figs. 46, 47, and 48). 
Soft tissue losses. For replacing a damaged or 
lost nasal covering there is nothing as satisfactory 
as a skin covered flap of forehead tissue (see Figs. 
4 and 35), but perforce we have used pedicle skin 
flaps from the arm (Figs. 49 and 50), and from the 
chest (Fig. 51, see Fig. 65). For relatively small 
losses from the nasal covering, a pedicle flap may 
be taken from the fold of skin and subcutaneous 
tissue that runs alongside of the nose downward 
and outward on the cheek (Figs. 52 and 53). This 
is more pronounced and more usable in middle 
age than in youth. Surface skin defects can be re- 
paired by free full thickness skin grafts taken, 
preferably, from behind the ear (Fig. 54). Large 
areas of loss, especially if these include the sub- 
cutaneous tissue, are better restored by a forehead 
flap that has seasoned long enough to allow it to 
be sufficiently thinned, without risking blood sup- 
ply (see Fig. 63). One can sometimes line a small 
full thickness defect by a pedicle skin flap raised 
immediately adjacent to the defect. The raw sur- 
lace which results after turning these lining flaps 
is double the size of the original defect and is cov- 
ered with one free skin graft (Fig. 55). Free split 
skin grafts are appropriate to restore the nasal 
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lining in areas in which the supporting framework 
is intact (Fig. 56), but, for restoration where the 
lateral cartilages are damaged or part of the fuil 
thickness of the nasal wall is missing, we prefer 
skin carried in on a pedicle flap because it does 
not shrink (Figs. 57, 58, 59, 60, 61, 62, and 63). 

A missing columella can be restored by a flap 
from the lip or cheek or forehead (see Fig. 60), but 
we usually resort to a hand or wrist pedicle flap to 
get more tissue and avoid a noticeable scar (Figs. 
64 and 65). 

The nose, like a house, requires a foundation 
upon which to rest, and, when the foundation is 
lacking or deficient, it must be restored or supple- 
mented (see Figs. 3 and 35). 

The air-way. The nose is an organ of respira- 
tion; therefore, free nasal breathing should be in- 
sured. Raising the drooping tip or lengthening 
the columella of an otherwise normal nose will 
often facilitate the intake (Fig. 66). A nose, with 
ample nostrils, that has its tip tilted upward may 
take in air so freely as to cause excessive drying 
of the lining. In some instances this can be ad- 
vantageously lowered with a dorsal insert of car- 
tilage (Fig. 67). 

Abnormally large nostrils can be reduced by 
removing sections through the full thickness of 
skin, cartilage, and lining. Losses of skin or sub- 
cutaneous tissue about the upper part of the 
bridge can be replaced by a skin covered pedicle 
flap or a dermal flap from the forehead (Fig. 68). 

The over-effort to draw in air through small or 
obstructed nostrils, more often through nostrils in 
which the air stream is impeded by an overhang- 
ing tip, may cause collapse in the upper part of 
the ala which further increases the obstruction. 

The splinting of the collapsing wall by the in- 
tramural implanatation of cartilage shavings has 
been advocated, but we have contined our efforts 
to the attempt to do away with the cause of the 
obstruction. 

Postoperative hemorrhage. \t is not practical to 
tie cut vessels in doing intramural nasal opera- 
tions; usually pressure for a little while will con- 
trol bleeding but occasionally in spite of ordinary 
precautions, the thickness of the wall will balloon 
up with clot. For this reason cartilage grafts are 
sutured in place and small drainage tubes are in- 
serted through stab slits in the lining in such a 
way as not to touch the implants; and external to 
the dressings a molded thin tin or copper splint is 
held in contact with the dorsum, with light 
packing in the vestibule (Fig. 69). 

Sutures may be left in place much longer than 
on any other part of the face, because the nasal 
skin does not scar easily. 
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YDRORRHEA gravidarum is a clinical 
entity that is seldom understood and more 
rarely diagnosed. It consists in a slow 
accumulation of uterine secretion between the 
uterine mucosa externally and the chorionic and 
amniotic membranes internally (Fig. 1). It is 
separated from the true amniotic fluid by the am- 
nion and chorion. Hydrorrhoea never occurs be- 
fore the fourth month of pregnancy because, prior 
to this period, the decidua vera and reflexa have 
not yet agglutinated to obliterate the uterine 
cavity. Consequently, any uterine secretion prior 
to the fourth month of gestation would drain 
through the cervix. Later than the fourth month 
the secretion will become encysted in the uterine 
cavity for a more or less prolonged period. The 
length of that period will depend upon the rapidity 
of the accumulation and the distance of the col- 
lection from the internal os of the uterus. Even- 
tually, no matter how far the fluid may be from 
the cervix, it gradually burrows, both by dissec- 
tion and gravity, between the membranes and the 
uterine mucosa until it bursts and escapes through 
the cervix. The fluid is clear, and to the patient 
and doctor is indistinguishable from amniotic se- 
cretion. It is frequently tinged with blood due to 
the sudden separation of the membranes from the 
uterine wall at the lower pole of the collection. 
Usually, for several days after the rupture, there 
is a constant drainage of a clear or slightly blood 
stained fluid. Sooner or later the detached mem- 
branes adhere and the cavity is obliterated, the 
fluid ceases to escape, and begins to accumulate 
anew only to burst through again. This may re- 
peat itself several times. 

Invariably the escape of the fluid is mistaken 
for rupture of the bag of waters; and both the doc- 
tor and the patient are held in suspense for the 
beginning of labor that does not, as a rule, set in. 
The amount of fluid that may so accumulate be- 
fore rupture will vary with the height of the col- 
lection in the uterus and the firmness of the union 
between the decidua vera and the decidua reflexa. 
In one of my cases the amount could not have 
been less than a pint, and the accumulation and 
rupture were repeated five times during the one 
pregnancy. 

When rupture takes place it is impossible to dis- 
tinguish between it and rupture of the membranes 
and escape of the amniotic fluid. The diagnosis 


can be made only after the lapse of a few d: 
Once the membranes have ruptured and the liq: 
amnii has escaped, labor must come on. The 
terval very rarely exceeds 4 days. When it < 
the diagnosis may be seriously questioned. 

On the other hand, the bursting of a collec: 
of hydrorrhoea does not predispose to the onse 
labor. The rupture is usually neither prece 
nor followed by any pain. 

Textbooks rarely mention hydrorrhcea gr 
darum or give it but scant consideration. Y« 
is a common malady and is overlooked becaus 
is so seldom understood. In a recent meeting « 
society of eminent gynecologists and obstetrici 
a very pronounced case of hydrorrhcea gr: 
darum was reported as a premature rupture of 
membranes and escape of the liquor amnii at 
seventh month, and the pregnancy went on to | 
full term. When told later that his case was « 
of pronounced hvdrorrhcea, the author confes- 
that he had never heard of the condition. 

It is tempting to assert that hydrorrheea gra \i- 
darum is a sequence of a chronic endometritis, })\ 
the truth of the matter is that we know nothin: 
of its causation. In one instance the author \\ 
compelled to do a hysterectomy, 3 months pos! 
partum, for a bleeding submucous fibroid. In | 
last pregnancy this patient had had a hydro 
rhoea that had burst twice. This is the only case 
in which a possible cause could be demonstrat! 
In none of the other cases was there anything e\: 
remotely suggestive of a cause. Eleven 
doubted cases have been under the author’s « 
servation in the past 3 years. Many minor « 
charges of fluid simulating small collections 
hydrorrhcea were also seen, but though suspici: 
the element of doubt in the diagnosis make 
imperative to leave them out of the reckoni: ¢. 

The number of times that the fluid may r 
cumulate, after bursting, varies considera 
Among the author’s cases, one ruptured s« 
times, with a large amount of fluid on each o 
sion. Ordinarily there is but one rupture, lat 
the pregnancy. Not infrequently, under 
stimulus of uterine contractions at the ons¢ 
labor, an hydrorrhoea may rupture and give 
impression of an early rupture of the membra 
Many ingenious explanations have been ofi 
to describe how rupture of the membranes ! 
occur and yet the forewaters be prevented i on 
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aping. The real explanation is found in the 
ture of a hydrorrhcea. 

‘he following case will illustrate the course of 
disease: 


he author was called in consultation in a case of pyelitis 
regnancy. Patient was 6 months pregnant. When pal 
ng over the pregnant uterus there was a sudden, pain 
gush of fluid that flooded the bed. For 4 days the pa 
t discharged a watery fluid tinged with blood. The on 
of labor was awaited at any moment. Suddenly the 
| ceased and pregnancy went on normally. Subse- 
ntly she had three similar floodings, and a last one 
tly after labor set in. The patient had lost her first and 
child in labor, and the author was requested to take 
of her in this pregnancy. Knowing her history of 
ated hydrorrhoea the question at once arose, whether 
amniotic sac had really ruptured. It was later found in 
and the membranes had to be ruptured artificially at 
end of the first stage. One year ago she gave birth to 
: third child, with a history of hydrorrhcea almost similar 
that of the second pregnancy. Her first pregnancy was 
from this complication. Some pathological change in 


Hydrorr hora 


Fig. 1. Hydrorrhoea at fifth month of gestation. 


the uterine mucosa must have taken place between the 
first and the second pregnancy. There was no menstrual 
disturbance or other symptoms to suggest a cause. 
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FYNHE reduction en masse of a strangulated 
hernia is of such rare occurrence that only 
by a study of the collective experience of 

others can one acquire familiarity with the sub- 
ject. This accident, which may be defined as the 
displacement of the hernia tumor without relief 
of the strangulation, occurs according to Corner 
and Howitt in 0.3 per cent of cases of strangulated 
hernias. These authors collected 1,618 cases of 
strangulated hernia from the records of St. 
Thomas’ and St. Bartholomew’s Hospitals and 
found only 5 cases of reduction ex masse. When 
one considers that the incidence of strangulation 
is, according to Berger, 2.5 per cent, then it is seen 
that reduction en masse has a frequency of 1 in 
over 13,000 hernias or 0.0075 per cent of hernias 
undergo reduction ez masse. In fact, Eliason re- 
viewed the records of 12,000 herniorrhaphies and 
found no case of mass reduction. 

An instance of this condition is felt to be un- 
usual enough to warrant recording and, since 
there is no recent English résumé of the subject, 
the literature has been reviewed and brought up 
to date. 

HISTORY 

This disorder was first described by Saviard 
who observed, in 1693, an operation for strangu- 
lated femoral hernia and after the subsequent 
death of the patient, examined the lesion post- 
mortem. Saviard appreciated that the hernia 
mass had been displaced without the relief of the 
strangulation and published his observations in 
1702. This communication received little com- 
ment and the possibility of the accident was not 
appreciated until LeDran, in 1727, presented be- 
fore the French Academy the second case. This 
presentation led to a heated discussion and though 
LeDran’s statements were substantiated by 
DeLafaye and Arnaud, many prominent sur- 
geons, including Louis, doubted the existence of 
such a lesion. However, with the report of 2 new 
cases by DeLafaye in 1765 and the confirmation 
of Scarpa, Sabatier, and Dupuytren, the accident 
of reduction ex masse of a strangulated hernia was 
recognized as a fact. Scarpa maintained that the 
inguinal sac must be small, but later cases of scro- 
tal hernia disproved his contention. Sabatier was 
the first to point out the greater incidence in in- 
guinal hernia. In 1819, J. Cloquet, from experi- 
ments on cadavers, described the mechanism in- 


volved in false reduction and postulated the 
cessity of separation of the structures binding || ¢ 
neck of the sac and the internal ring. 

Sir Charles Bell was the first in England to 
scribe the complication, but to Luke belongs + \¢ 
credit of bringing it to the attention of Eng 
surgeons. In 1843, Luke reviewed and stud 
the subject and demonstrated that the sac \ js 
ordinarily displaced to the properitoneal posit in 
(Figs. 1 and 2). 

In 1840, Langier described a case of detachn:. 1 
of a collar of tissue which strangulated a loo) 
bowel within the abdomen (Fig. 4). 

Birkett, in 1859, collected 37 cases and 
scribed mass reduction by posterior ruptur 
the sac with displacement of the strangula':< 
bowel behind the pubis (Fig. 3). 

The first American publication was by Bla 
man, who presented a case and reviewed the s 
ject. There followed sporadic reports of ca cs 
with a review by Streubel. Finally, in the ty 
tieth century, the papers of Rowland and Corer 
and Howitt, in England; Hommel, in Germa 
and Chavannaz, in France, have considered thie 
subject from the modern viewpoint. 


CASE REPORT! 

The patient, E. N., No. 31394, was a robust | 
farmer, 23 years old, who, 7 years ago, developed a 1 
inguinal hernia. This caused no inconvenience unt 
years prior to admission when the hernia began to c 
down, cause pain, and resist efforts at reduction so tl 
truss was worn from this time. No difficulty was exp 
enced until December 24, 1929, 3 weeks before admiss 
when the hernia became strangulated and was reduced 
with some difliculty by the patient. Contrary to exp: 
tion, however, pain persisted and grew worse, being sha'), 
steady, and radiating from the right lower quadrant a 
the abdomen. Vomiting occurred and a physician 
called who administered a sedative. The following m 
ing all symptoms had subsided. The hernia was never 
after this event. The patient was then perfectly well 
January 14, 1930, when he again began to have right sed 
lower abdominal pain similar to that of his previous at 
The attacks were associated with vomiting but no he ‘via 
was evident. He was sent to the hospital January 16, i: 59, 
2 days after the onset of his illness, at which time his sy \p 
toms were subsiding. 

The past history was non-contributory. 

The temperature was 37 degrees C; respirations 20; 
pulse, 80; blood pressure, 124-96. A complete genera nd 
neurological examination revealed no abnormalities — ith 
the exception of the abdominal findings. The abdome: was 
scaphoid in shape and moved freely with respiratio no 
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! This case was referred to the clinic through the courtesy of Dr R 
Collins, of Avon, New York. 
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Fig. t. The usual result of reduction en masse is to force 
the sac and strangulated contents to a properitoneal posi 
tion. This has been found to occur in 77 per cent of the 
Cases. 


peristalsis was visible nor was there evident distention; 
the abdomen was flat to percussion and no _ peristaltic 
sounds were heard on auscultation. The liver, kidneys, and 
spleen were not felt nor were there palpable masses. There 
was slight tenderness in the epigastrium but the remainder 
of the abdomen was non-tender without spasm or rigidity. 
The left internal inguinal ring was normal while the right 
ring was dilated. However, no mass or sac could be felt 
through this ring and there was no impulse on coughing. 
Both testicles were within the scrotum and showed no 
abnormality. Rectal examination was negative. 

Laboratory examination of the urine showed the color 
to be amber; reaction, acid; specific gravity, 1,020; albu- 
min, slight trace; sugar, none; microscopic examination, 
negative. Examination of the blood showed hemoglobin, 
100 per cent; white blood cells, 16,000; differential count, 
normal. The Wassermann test gave a negative reaction. 
Non protein nitrogen was 42 milligrams per cubic centi- 
meter; chlorides, 455 milligrams per cubic centimeter. 

The following day, January 17, all symptoms had sub- 
sided and the patient felt well. His temperature was nor- 
mal but the white blood count was still elevated to 15,500. 
On January 18, there was no change, the patient was symp- 
tom free and sitting up in bed enjoying a book. The ab- 
dominal examination was as recorded except that the epi- 
gastric tenderness had disappeared. During the early 
morning of January 19, the patient again began to have 
right lower quadrant pain which was followed by vomiting. 
The pain originated at a point just above the right internal 
inguinal ring and radiated into the epigastrium. There was 
a tender mass about 5 centimeters in diameter just below 
McBurney’s point. Slight spasm was felt over the mass 
but no rebound tenderness was present. The right inguinal 
canal was empty and the mass could not be felt through 
the internal ring or by rectal examination. In reviewing 
the case, it appeared that at his previous illness he had re- 
duced en masse the strangulated hernia and for some reason 


lig. 2. In 15 percent of the cases of reduction en masse, 
the strangulated viscus was displaced from the inguinal to 
the properitoneal pouch of an inguinoproperitoneal hernia 
without disturbing the inguinal sac. 


the strangulation was temporarily relieved only to occur 
at the present time. 

linal diagnosis: Reduction of strangulated inguinal her 
nia en masse. Operation advised and accepted. 

Operation. Under nitrous oxide-oxygen anwsthesia a 
high inguinal incision was made. The inguinal canal was 
opened and found to be empty. The mass could not be 
reached through the internal ring so the wound was re 
tracted upward and the internal oblique and transversalis 
muscles were opened in the plane of their fibers, thus ex 
posing a hard, fluctuant, thick walled mass outside of and 
depressing the peritoneum. The mass was opened, bloody 
fluid was evacuated, 30 centimeters of gangrenous small 
bowel resected, an end-to-end anastomosis was done with 
silk, and the bowel replaced. A clamp was then inserted 
through the internal ring, the sac grasped and brought 
down to the inguinal canal to re-establish the normal re 
lations. After the incision in the internal oblique was su 
tured, the sac was ligated at its neck and excised, and a 
Halsted repair was done. The operation was well tolerated. 
The postoperative course was afebrile and the wound 
healed firmly by first intention. The patient was dis 
charged well, on the eighteenth day after operation. 


The history of this case is unique, that of 
Walsham’s second case being the only one which 
is similar to it to be found in the literature. The 
reduction ex masse did not result in complete 
strangulation and was followed by an interval 
of 3 weeks during which the patient was free 
from symptoms before gangrene of the bowel 
developed. In Walsham’s case, a free interval 
of 2 months occurred before there was a return 
of strangulation. 
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Fig. 3. Reduction en masse by posterior rupture of the 
sac and dislocation of the strangulated viscus behind the 
pubis. The compression persists either at the neck of the 
sac or at the point of rupture. 


REVIEW OF CASES 


The report by Corner and Howitt, in 1908, 
recorded 137 instances of reduction en masse of 
strangulated hernias. The value of this study is 
materially diminished by the lack of authority of 
the cases reported and by the absence of a bibli- 
ography. Moreover, these authors omit data that 
were considered desirable to analyze so that it was 
necessary to review the previous reports to obtain 
full information on some topics. Unfortunately, 
not all of the earlier papers were available and in 
others the very information desired was omitted 
so that, in the review of the separate topics, the 
number of cases from which data was obtainable 
for statistical study was recorded. To the 137 
cases reported by Corner and Howitt are added 
56 of recent occurrence, giving a total of 193 cases 
reported to date.' This total includes 2 cases of 
obturator hernias (37 and 160), one of umbilical 
hernia (1), which after careful consideration have 
been excluded from the series leaving 190 cases. 
Both the cases of obturator hernias were con- 
sidered to be instances of spontaneous reduction 
en masse by muscle action. One may consider 
them also as merely strangulated obturator her- 
nias. The case of umbilical hernia could be par- 
tially reduced en masse but shortly the tumor 


! Unfortunately the paper of Tacquet could not be obtained. This may 
represent the report of additional cases. 


AND OBSTETRICS 


Fig. 4. A somewhat diagrammatic representatioi 
Langier’s description of reduction en masse by arrach 
du collet. ‘The sac is pushed up and a collar of tissue is | 
off and strangulates a loop of bowel free within the a 
men. This is a very unusual occurrence and has no « 
terpart in recent cases. 


returned and it was operated upon with the tu: 
out and as a strangulated umbilical hernia 
the remaining cases all are either of the ingui! 
or femoral types. 


ETIOLOGY 


Reduction of a strangulated hernia ew jiusse 
usually results from taxis but it may occur s})on- 
taneously or from an incomplete operation. | he 
mechanism of spontaneous reduction is some hat 
mysterious but it is possible that, if an inguino- 
properitoneal hernia is present, the result can be 
obtained by a shifting of the strangulated loop 
from the inguinal to the properitoneal locus o/ a 
bilocular sac. 

Before the development of an aseptic technique, 
operative procedures for strangulated hernia often 
consisted of division of extraperitoneal structures 
without opening the sac (fear of peritonitis). This 
and other equally blind procedures have resi |ted 
in 8 cases of reduction en masse at the tim: ol 
herniotomy. 

In 138 cases, 83 or 60 per cent were reduce 
a physician, 48 or 35 per cent were reduce: | 
the patient, and in 7, or 5 per cent, reductio1 
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spontaneous. Thus it is that taxis is responsible 
for the accident of reduction en masse in 95 per 
cent of the cases and this fact is one of the very 
good reasons for the substitution of early opera- 
tion for taxis in the treatment of strangulated 
hernia. Some surgeons feel that manipulation 
should never be used, for example MacLaurin is 
quoted, “I have no hesitation in saying that it is 
safer to do an early operation, even by candle- 
light in a bush humpy without a nurse and by 
local anaesthesia than to venture upon the perilous 
seus of taxis.” One must appreciate that taxis 
was the accepted method of treatment of strangu- 
lated hernia of our predecessors, everyone trying 
his hand (and strength) before resorting to opera- 
tion. So that in a report covering the last two 
centuries the proportion of cases reduced by a 
physician will be higher than is to be expected in 
the future. In fact, if only the cases reported in 
the last 20 years are considered, it is found that 
the doctor is responsible for only 33 per cent 
rather than 60 per cent of the false reductions. 
But it is probable that we will always have ill- 
advised, prolonged, and violent taxis practiced by 
the patient or his friends and so the occurrence of 
reduction ew masse will continue. 
PATHOLOGY 

Sufficient description was found in 110 cases 
for a study of the result of the accident of mass 
reduction. In 102, or 92.8 per cent of these, the 
sac was displaced to the properitoneal position 
and of these in 85, or 77.3 per cent, the entire 
mass was outside of the inguinal canal (Fig. 1), 
while in the remaining 17, or 15.5 per cent, an 
inguinoproperitoneal sac was present with the 
strangulated viscus in the properitoneal position 
(Fig. 2). In 8 cases, or 7.2 per cent, the false re- 
duction occurred by rupture of the sac and dis- 
placement of only the strangulated viscus. It is 
probable that this percentage is high since such 
an unusual event will probably always be de- 
scribed. If this proportion is computed on the 
basis of the entire series it is found that rupture 
of the sac occurs in only 4 per cent of the cases. 
Two varieties of this latter condition are found. 
The first, described by Blackman, is rupture of 
the posterior wall of the sac with displacement of 
the bowel behind the pubis (Fig. 3). The strangu- 
lation persists from pressure at the neck of the sac 
or at the point of laceration of its wall. The sec- 
ond type results from invagination of the sac 
“like the finger of a glove turned inside out” with 
the tearing off of a collar of tissue which strangu- 
lates a loop of bowel free within the abdomen 
(lig. 4). Reduction en masse by rupture of the 
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sac is caused by violent manipulation and since 
there have been no recent cases of this condition 
it is probable that it will become of historical in- 
terest only. 

The usual method of false reduction by dis- 
placement of the mass to the properitoneal posi- 
tion occurs in three ways. The most common 
method is the conversion of an inguinoproperi- 
toneal hernia into the properitoneal type. The 
presence of a preformed properitoneal pouch may 
offer a point of least resistance for the displace- 
ment of the strangulated contents of an inguinal 
hernia, and since the inguinal sac is usually small 
in these cases it is not difficult to shift it into the 
properitoneal pouch. 

The assumption of the existence of a preformed 
properitoneal sac explains the mechanism of the 
act of mass reduction in many cases. It gives a 
reason for the discrepancy occasionally observed 
between the size of the hernia seen in the inguinal 
canal before reduction and the much larger sac 
found at operation. Finally, it explains some of 
the bizarre positions assumed by the displaced 
tumor such as between the pubis and bladder, 
deep in the pelvis, in the iliac fossa, or even pos- 
terior near the sacro-iliac joint. If a properitoneal 
pouch occupied any of these positions prior to 
reduction then the strangulated mass would be 
displaced to the location of this sac. 

The second method of displacement to the pro- 
peritoneal position is by separation of the sac 
from the surrounding tissues and particularly the 
neck of the sac from the internal ring. The entire 
mass is forced through the fascial ring to a properi- 
toneal position without relieving the strangula- 
tion at the neck of the sac. It is probable that 
this is the usual mechanism involved in the reduc- 
tion en masse of femoral hernias. Recently, some 
authors have doubted the possibility of such an 
event, but there appear to be well authenticated 
cases proved by operation or postmortem ex- 
amination, in which this separation of tissue 
structures has resulted from vigorous manipula- 
tion. 

The third means of properitoneal reduction is 
by the removal of the strangulated bowel from 
the inguinal to a properitoneal pouch of an in- 
guinoproperitoneal hernia without dislocating the 
inguinal sac. Moynihan feels that these cases 
should not be considered as reduction en masse 
but all the essentials of diagnosis and treatment 
which prevail for the condition apply to this 
group, so that the failure to displace the inguinal 
sac appears to be of only minor significance. 

The great importance of the presence of a pro- 
peritoneal diverticulum of an inguinal hernia in 
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permitting reduction em masse has been shown, 
and it is of interest to see how such a condition is 
brought about. Halstead considers the most im- 
portant factors to be: 

a. Pressure of an imperfectly fitting truss which 
closes the external ring but not the canal. 

b. Repeated and unrestrained efforts at reduc- 
tion of an inguinal hernia which has a narrow neck 
to its sac. 

c. Congenital defects such as undescended tes- 
ticle, narrow external ring, or congenital properi- 
toneal diverticulum. 


DIAGNOSIS 


The history may give the only clue to the diag- 
nosis of reduction en masse. The usual sequence 
of events is that a hernia of some years’ standing 
becomes strangulated and is reduced with more 
or less difficulty. At the time of reduction an 
absence of gurgling, an unusual amount of pain, 
a sudden giving way of resistance, or other un- 
usual features may be noticed. Partial, tempo- 
rary relief may follow this maneuver but usually 
there is a persistence of local pain, colic, vomit- 
ing, obstipation, and distention, and the patient 
presents obvious symptoms of intestinal obstruc- 
tion. 

The local diagnostic signs are quite variable. 
In 100 cases in which definite information is ob- 
tainable, 45 per cent show no local abnormality, 
in 35 per cent a tumor is felt high in the canal or 
above the internal ring, in 16 per cent a palpable 
tumor is felt in the lower abdominal quadrant, 
and in 3 per cent elevation of the testis of the 
affected side is observed. In many of these cases 
mention is made of an empty canal or a dilated 
internal ring. Impulse on coughing is rarely 
elicited. If the history does not arouse suspicion, 
the local diagnostic signs are often not sufficiently 
obvious to attract attention, and this probably 
accounts for the failure to diagnose the condition 
until abdominal exploration or postmortem sec- 
tion is done. Rarely is the pre-operative opinion 
as certain as was that of Dupuytren who, being 
misled by the patient’s history, operated upon the 
wrong side and finding nothing, opened the oppo- 
site side to relieve a strangulated loop. 

Age. In 186 cases the average age was 49 years. 
The youngest patient was 13 years and the oldest 
was 79. Only 8 per cent of-the subjects were under 
30, while 69 per cent were between 30 and 60, and 
23 per cent were over 60 years. 

Sex. Of the 181 cases, 158, or 87.3 per cent, 
were males and 23, or 12.7 per cent, were females. 

Type of hernia. In 188 cases, 164, or 87.2 per 
cent, were of the inguinal variety while 24, or 
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12.8 per cent, were of the femoral type. That » 
cases of obturator and 1 of umbilical hernia haye 
been reported but are excluded from this series. 
has been mentioned. 

Side involved. Of 154 cases the right side was 
involved in 99, or 64.3 per cent, the left side in 
55, OF 35.7 per cent. 

Duration of hernia prior to reduction en muss; 
in 116 cases. 


Cases P 
Under 1 day.. 10 
1 day tor year... 3 
1 to 5 years..... 14 
5 to 10 years 15 
10 to 20 years 40 
20 to 30 years 14 
Over 30 years... 20 
Many authors merely state that the hernia \as 
present for a long time. 
Surgical approach. 
Cases I 
Inguinal incision. . . . , 113 
Rectus or midline incision 27 
Combined inguinal and abdominal in- 
RMR Be lei erla ata set wis 5 Ss aio niet ay 9 
Total cases 149 


In the majority of the earlier reported casvs an 
inguinal incision was used but the developnient 
of modern methods has resulted in the perforn 
ance of abdominal exploration in 70 per cent of 
the recent subjects. In Eliason’s patient anid in 
my own, a McBurney type of incision was use! to 


expose the tumor or to enter the abdomen. | his 
maneuver would appear to be of some value in 
conjunction with the inguinal exposure, since the 


strangulated mass often cannot be reached irom 
the inguinal canal without cutting across the 
fibers of the internal oblique muscle and hence 
weakening the abdominal wall. In case o/ a 
doubtful diagnosis an exploratory incision near 

the midline is to be preferred. 

Mortality. Total cases 188. 
Cases | ent 


Inguinal hernia 


Recovery... . 07 O 
Death... 67 jo 
164 
Femoral hernia 
Recovery...... 7 
Death.... 17 


24 
SUMMARY AND CONCLUSIONS 


1. The reduction en masse of strangulate: \er- 
nias is of rare occurrence being observed in 0.0075 
per cent of hernias and in 0.3 per cent of ‘hose 
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which are strangulated. This gives an incidence 
of the accident in 1 in over 13,000 cases of hernia. 

A study was made of 190 cases and it was 
found that this event happened most frequently 
in middle aged male subjects who have had a 
right sided inguinal hernia for many years. 

3. The strangulated mass is usually forced to 
a properitoneal position though the accident has 
occurred by rupture of the sac and displacement 
of only its contents. The physician is responsible 
in 60 per cent of the cases. 

4. The presence of a preformed properitoneal 
sac is the greatest factor in permitting the acci- 
dent, and such a pouch is probably most fre- 
quently formed by the use of a poorly fitting 
truss. 

5. The diagnosis is made from the history of 
continuance of symptoms of intestinal obstruc- 
tion after the apparent reduction of a strangu- 
lated hernia. Local signs of the disorder are often 
absent but a tumor may be palpated above the 
internal inguinal ring or in the lower abdominal 
quadrant. 

6. Early operation is indicated since the con- 
dition carries a mortality of 70 per cent in femoral 
hernias and 4o per cent in the inguinal type. 

7. The possibility of reduction en masse of a 
strangulated hernia is one of the reasons for the 
abandonment of taxis by the medical profession. 


BIBLIOGRAPHY 1 


1. ANDREwsS, E. Surg. Clin., Chicago, 1920, iv, 1247. 
ANGER, B. Confer. Clin. Chir., Paris, 1875, p. 61. 

3. ANNANDALE. Edinburgh M. J., 1878, xxiv, 674. 

4. ARNAUD. Traité des Hernies. Paris, 1749. 

5. ASSEN, J. VAN. Beitr. z. klin. Chir., 1909, Ixv, 404. 

6, ArnotT. Med. Chir. Tr., 1859. 

7. Avery. Tr. Path. Soc. Lond., 1852, iii, 97. 

8. BANNER. Prov. M.&S. J., 1843. 

9. BarKER, A. E. Clin. J., Lond., 1892, i, 169. 

10. Bett, A. N. Tr. Med. Soc., Co. Kings., Brooklyn, 

1865, i, 375. 
11. BELL, Sir C. Lond. Med. Gaz., 1828, i, 484. 
12, BerGER, P. Arch. gén. d. méd., Par., 1876, xxviii, 


204. 
13. Bertrum, H. Deutsche med. Wchnschr., 1901, xxvii, 


541. 
14. BirketT, J. Med. Chir. Tr., 1850, xlii, 247. 
15. Blackman, G. C. Am. J. Med. Sc., 1846, xii, 336. 
10. Buum. Practicien Par., 1880, iii, 8. 
17. BocKLer, T. Inaugural Dissertations, Berlin, 1879. 
18. Bookman, M. R. Ann. Surg., 1915, lxi, 730. 
19. BOTRESSELE, R. Riforma med., 1922, xxxviii, 483. 
20. Bourcuet. Arch. gén. d. méd., Par., 1876, xxviii, 


404. 
21. Bourster, A. J. de méd. de Bordeaux, 1892, xxii, 


552. 

22. Braun, F. Inaugural Dissertations, Greifswald, 
1888. 

23. Braun, H. Centralbl. f. Chir., 1892, xix, 1. 

24. BRENNER, A. Centralbl. f. Chir., 1892, xix, 1. 

‘To conserve space the titles have been omitted. 


29. 
30. 
3l. 


92. 
33: 
34. 
35: 


30. 
37: 


39. 


40. 
4I. 


2 


43: 
44. 


61. 
62. 
63. 
04. 


65. 
66. 


67. 
68. 
69. 


70. 
1. 


7 
BROADBENT, W. H. Tr. Path. Soc., Lond., 1860, xii, 


107. 

Brown, J. V. Lond. Med. Gaz., 1850, xi, 1067. 

Butuitt, J. B. Louisville Month. J. M. & S., 1905, 
ii, 353. 

CAsTELAIN, F. Bull. méd. du nord, Lille, 1872, xii, 
201. 

CavaILton. Lyon méd., 1903, c, 333. 

CHAPLAIN. Normandie méd., 1903, xviii, 30. 

CHAVANNAZ, J. Rev. de chir., 1927, Ixv, 791; 1928, 
Ixvi, 33. 

CLoquEet, M. J. Recherches sur les Causes et 
Anatomie des Hernies Abdominales, 1819. 

Cowper. Lond. Hosp. Rep., 1867, iv, 415. 

Cook. Med. Times & Gaz., Lond., 1853, vi, 4o. 

Cooper, Sir A. The Anatomie and Surgical Treat 
ment of Hernia, 1844. 

Cooper, BRANsBY. Guy’s Hosp. Rep., 1830, iv, 326. 

Cooper and Forster. Guy’s Hosp. Rep., 1864, x, 


143. 

Corner, EF. M., and Howirr, A. B. Ann. Surg., 
1908, x] vii, 573. 

Curtinc, T. B. Lancet, 1850, ii, 81; Med. Times & 
Gaz. Lond., 1881, xxv, 285. 

Cusson. Normandie méd., 1903. 

DaviEs-CoLtEy, N. Guy’s Hosp. Rep., 1881, xxv 
285. 

DELAFAYE. Opérations de Dionis, 1765. 

DELANNOY. Thése de Tacquet, Lille, 1926-27, No. 15. 

DELBET. Bull. et mém. Soc. de chir. de Par., 1907, 
XXxili, 314. 

DreMARQUAY. Union méd., Par., 1864, xxiii, 536. 

DEMAartTINO, S. Gaz. internaz. di med. prat., Napoli, 
IgOI, iv, 47. 

DousreErE, P. C. Quelques considérations sur la 
hernie étranglée réduite en masse, etc. Bordeaux, 
1894. 

Doutreteront. Berl. klin. Wehnschr., 186s, ii, 73. 

Dunn. Golding-Bird’s Rep., 1899-1900. 

DupuytrEN. Lecons Orales, 1832, i, 383. 

Dyer, M. W. New York M. J., 1921, cxiv, 344. 

EL1ason, E. L. J. Am. M. Ass., 1921, Ixxvii, 2040. 

ERDMANN, J. F. Med. Rec., 1904, Ixv, 407. 

Evans, H. Med. Times & Gaz., 1861, i, 145. 

Faucon, V. Bull. Acad. roy. de méd. de Bel., 1887, 


1, 433. 
FiscHER. Ztschr. f. Wundaerzte u. Geburt., Stuttg., 
1867, Xx, 122; 1880, xxxi, 107. 
Fotet. Echo méd. du nord, 1903, vii, 241. 
FoucueEr, A. Gaz. méd. de Picardie, Amiens, 1899, 
xvii, 71. 
Franz, I. Deutsche Ztschr. f. Chir., 1899, li, 99. 
GALLIET. Union méd. et Sc. du nord, Reims, 1879, 
iii, 167. 
GREEN and Cattoway. Chalnis Surg., 1836, ii, 274. 
HacuHe. Bull. Soc. Anat., Par., 1881, lvi, 313. 
Hajen, G. Inaugural Dissertations, Kiel, 1902. 
HatsteaD, A. E. Surg., Gynec. & Obst., 1906, ii, 


374- 
Harrison, G. A. Brit. M. J., 1917, i, 763. 
HARTMAN. Hanov. Ann. f.d. Ges. Heilk., 1837, ii, 


724. 

HaweE, P. Lancet, 1927, ii, 172. 

Heatu, C. Med. Times & Gaz., 1874, ii, 362. 

Henrot, H. Union méd. et Sc. du nord, Reims, 1878, 
ii, 200. 

Hernvu. Rec. périodique Soc. de Méd., 1801, xi, 291. 

Hopces. Boston M. & S. J., 1859, Ixi, 60. 

Hormoxkt. Ber. d.k. Krank, Rudolph Stiftung in 
Wien, 1890, p. 326. 

































































I 
I 
I 
I 
I 
I 


I 


I 


79. 


89. 
go. 


gl. 
Q2. 
Q3- 


g4. 


95. 
go. 
Q7. 
98. 
gg. 
oo. 
ol. 
O2. 
03. 
O04. 
05. 
00. 
O07. 
08. 


09. 


to 
n> 


Jackman, T.S. St. Barth. Hosp. Rep., 


Homme, J. F. Inaugural Dissertations, Leipzig, 
IQI2. 
HuLke. Med. Chir. Tr., 1864, xlvii, 97. 


HUTCHINSON. 
JABOULAY. 
1899, Vii, 


Med. Times & Gaz., 1866, i, 17 
Traité de chir. (Le Dentu and D 
618. 


3- 
elbet), 


1868, iv, 201. 

Jackson, G. Lancet, 1878, i, 897. 

Jorpans. Med. Times & Gaz., 1854, ix, 4906. 

Karmikorr, M. A. Russk. Vrach, 1908, vii, 968. 

Kristinus. Wien. med. Presse, 1903, xliv, 105. 

LaAncrER. Bull. Chir., 1840, i, 363. 

LANnz, O. Muenchen. med. Wchnschr., 1902, xlix,177. 

LAPEYRE. Bull. Soc. d. sc. méd. et Biol. de Mont- 
pellier, 1927. (Quoted from Chavannaz.) 

LeBtanc. Nouvelle Méthode d’opérer les Hernies, 
1768. 

LeprArp, H. A. Tr. Path. Soc., Lond., 
230. 

LEDRAN. Observations de Chirurgie (Eng. tran. by 
J. Hodges). London, 17309. 

Lerort and Duranp. Rev. gén. de Clin. et Thérap., 


1886, xxxvii, 


Paris, 1921, XXXV, 132. 
LemarRE. Rev. gén. de clin. et de thérap., Par., 1906, 
XX, 55- 


Lropotp, E. Ueber die Massen reduction der Her- 
nien und den Bauchschnitt. Tuebingen, 1858. 
Lrpnissk1, B. Inaugural Dissertations, Dorpat, 1880. 
Lous, M. Mém. Acad. roy. de chir., 1781, viii, 27. 
Lucas, C. Bryant’s Reports, 1886, No. 74. 
LuKE, J. Med. Chir. Tr., 1843, xxvi, 159; 

Med. Gaz., 1850, x, 236. 
MacLaurin, C. Med. J. Australia, 


Lond. 


1920, 1, 507. 


Matarert. LePoitou Méd., 1911, xxvi, 218. 
MALGAIGNE. Gaz. de hdp. de Par., 1842, iv, 174. 
MALLET, Guy. Presse méd., 1926, XXXIV, 1417. 
Mason, E. New York M. J., 1870, xii, 51. 
MAuNDER. Lancet, 1876, li, 152. 

McCann, J. Pittsburgh M. Rev., 1886, i, 137. 
McCartuy, J. Tr. Path. Soc. Lond., 1881, xxxii, 80. 
McGavin. Tr. Clin. Soc. Lond., 1903, xxxvi, 105. 


Metcurori. Gazz. med. lomb., 1849. 
Micuet, A. Réduction en masse des hernies étran- 
glées. Paris, 1870. 
MiLko. Budapesti orv. ujsag., 
Morris, H. Tr. Path. Soc. 
Moyninan, B. 
1899. 
Mutter, M. Arch. f. klin. Chir., 1870, xii, 321. 
Mynter, H. Buffalo M. & S. J., 1888, xxvii, 245. 
NEwBOLT, G. P. Clin. J., 1916, xlv, 355. 
Norton. Med. Press & Circ., 1876, xxi, 447. 
ORRILLARD. Rev. méd. du Centre -Ouest, 1920, iv, 99. 
Oscuner, A. J. Surg. Clin., Chicago, 1917, i, 239. 
Osorio, J. C ‘onsidérations sur la réduction en masse 
dans la hernie étranglée. Paris, 1879. 
OSTERMEYER, N. Wien. med. Wchnschr., 


1904, vol. li. 
. Lond., 1871, xxii, 148. 
Retroperitoneal Hernia. London, 


1900, i, 


1274. 
OwEn, E. 
1379, 


Edinb. M. J., 
i, 479. 

Pacer. Med. Times & Gaz., 1853, vii, 392. 
PARISE. Mém. d. 1. Soc. Chir., Par., 1839, ii, 399. 
Parisu. Observations on Strangulated Hernia, 1836. 
PeatT, J. W. Brit. M. J., 1913, i, 1272. 

Penzo. Riv. di Sc. Med.,Ven., 1898, xxix, 469. 
PrrIcHoN, F. Contribution a l’étude de la réduction 


1878, xxiv, 1078; Lancet, 


en masse dans la hernie étranglée. Paris, 1875. 
PouLet. Gaz. méd. de Par., 1875, iv, 283. 
PutTecnat. J. de méd. chir. et Pharm., Brux., 1863, 


xxxvi, 466. 


SURGERY, GYNECOLOGY AND OBSTETRICS 


126. 
127. 
128. 
129. 
130. 


131. 


132 


133. 
134. 
T35- 


Raye, D. Indian M. Gaz., Calcutta, 1885, xx, 21s, 

Rayner, H. H. Brit. M. J., 1918, i, 258. 

Repp1. Policlin. Sezione pratica. 1926, xxxiii, 

Rei. Prov. M. & S. J., 1849, pp. 41-44. 

Ricuet. Bull. Soc. Chir., Par., 1863, iv, 76. 

Rivincton. Lancet, 1877, i, 233. 

Rosinson, H. B. Brit. M. J., 1907, i, 14. 

Rosson, M. Brit. M. J., 1887, 1, 391. 

Roque. Thése de doct., Lyon, 1902. 

Roscuer. Tidsskr. f.d. norski Legefor., 
IQ1Q, XXXiX, 799. 

Rowtanps, R. P. Guy’s Hosp. Rep., 1902, lvi, 

SABATIER. "Med. Opératoire, 1824, iii, 520. 

SAVARIAUD. Tribune méd., 1905, xxxvii, 279. 

SAVIARD. Observations de Chirurgie. Paris, 1; 

Scarpa, A. Traité des Hernies. Paris, 1823. 

Scumipt, B. Deutsche Chir., 1896, xlvii, 230. | 

ScHwartz. Bull et mém. Soc. de chir. de Par. 
XXXlii, 233. 

ScriBa, A. 
Giessen, 1853. 

SIEGEL, R. Rev. gén. de clin. et de thérap., | 
1905, xix, 823. 

Smirn. Lancet 1875, i, 303. 

SNEAD, W. Transylv. J. M., Lexington, ky., 
ii, 524. 

SPENCE, J. Edinb. M. J., 1879, xxv, 97. 

SPENCER, W. G. Lancet, 1895, i, 1183. 

SraHL, W. Ueber die Reposition en bloc der | 
leibsbruche. Goettingen, 1897. 

STEWART, A. Canadian M. Ass. J., 

Sr. Joun. Clujul med., 1920, i, 446. 

Stojc. Wien. med. Wchnschr., 1906, lvi, 23: 

Stokes, W. Dublin J. M. Sc.,. 1882, Ixxiv, 38 

STREUBEL, C. W. Schmidt’s Jahrb., 1863, cxviii 

SyME, J. Edinb. M. J., 1868, xiii, 583. 

Symonps. Guy’s Hosp. Gaz., 1905, xix, 188. 


Kristia 


Ueber Bruch, Reduction en ; 


1924, Xv, 





TacqguEt. Thése de doct., Lille, 1926, No. 1 
TESTELIN. Bull. méd. du nord, Lille, 1867, v 


THORBURN, W. 
1183. 
TONKING, J. 
TREVES, W. 
TRZEBICKY, R. 
1000, 
TSCHMARKE, P. 


Med. Chron., Manchester, 1 
Lancet, 1904, 1 ii, O17. 
Lancet, 18809, i, 785. 
Wien. med. Wehnschr., 1880, 


Deutsche Ztschr. f. Chir., 1yo 


54. 
Turati, A. Gazz. d. osp., Milano, 1880, i, 577. 
VepDeL and CoLt bE CARRERA. Bull. Soc. d. si 

et Biol. de Montpellier, 1925-1926, vii, 3; 
VELPEAU. Gaz. d. hdp., Par., 1842, iv, 145. 
VERDELET, L. Gaz. hebd. d. ac. méd. de Bord 

1903, xvii, 207. 

VILLETTE. Echo méd. du nord, 1923. 

Chavannaz.) 

Wane, R. Lancet, 1845, li, 178. 
WALKER. Lancet, 1847, i, 554. 
WALSHAM, W. J. Brit. M. J., 1901, i, 691. 
Warp. Memoir on Strangulated Hernia, 1554 
Watson, L. F. Hernia. St. Louis, 1924. 
WELLs, W. New York M. J., 1868, vii, 121. 
WERNER. Med. Bl. Wuerttemberg Arztl. 51 

1868, xxxviii, 211. 

Wituiams, C. L. Tr. South Indian Branch Brit. 

Ass., 1895, vi, 156. 

Winter, F. Inaugural Dissertations, 

1895. 

Worpswortu. Med. Times & Gaz., 1858, xvii, 
Zoja. Gazz. med. lomb., Milano, 1893, ili, 403. 


(Quoted 


Muenchen, 











kK RETSCHMER: 


RECURRENCE FOLLOWING 


RECURRENCE FOLLOWING SUPRAPUBIC PROSTATECTOMY 


SUPRAPUBIC 


820 


PROSTATECTOMY 


FOR BENIGN HYPERTROPHY ' 


HERMAN L. KRETSCHMER, M.D., F.A.C.S., Cutcaco 


From the Presbyterian Hospital of Chicago 


NE phase of prostatectomy for benign hy- 

) pertrophy has received but little attention 

in the literature and that is the question of 

recurrence. It has generally been assumed that 

with the removal of the prostate and the return 

of the patient to his daily routine, his relief is 

complete and the possibility of further trouble 

irom the prostate, which now reposes in a bottle 
on some laboratory shelf, is out of the question. 

Every now and then, however, a case is reported 
in which recurrence has followed an apparently 
complete removal of the prostate. Because of the 
infrequency of such cases, serious thought has not 
been given to the matter. 

A discussion of this subject should be most 
carefully approached from several angles, and 
before considering these angles I would like to 
report the 2 following cases. Both the original 
operation and the operation for the recurrence 
were performed by myself, so that all data with 
regard to the prostatectomy and specimens are 
at hand. Three other cases operated upon for 
so called recurrences are not included in this 
report, for the reason that the prostatectomy 
was done by other surgeons in other hospitals. 


Caser1. T.J.S., aged 64 years, entered the Presbyterian 
Hospital, February 25, 1914. Twenty years ago a diag- 
nosis of pulmonary tuberculosis was made; thereupon the 
patient spent 2 years in a sanitarium, at the end of which 
time he was pronounced cured, As a young man he had 
an attack of gonorrhoea from which he made a complete 
recovery without complications. His present illness began 
10 years ago at which time he had difficulty in holding his 
urine; would lose a few drops and wet his underwear. 
lrequency of urination had been present for many years; 
had gradually increased; until at present he is obliged to 
void once every hour. Associated with the frequency he 
has had a great deal of burning in the urethra. He is 
obliged to arise three times at night. One week ago he 
developed complete retention of urine and the use of a 
catheter, followed by bladder irrigations, was necessary. 
He strained considerably in passing urine. As a result he 
developed an inguinal hernia for which he wears a truss. 

Examination. The pupils reacted to light and accommo- 
dation. Some dullness was present over the apex of the 
right lung with tubular breathing. The heart was negative. 
The liver and spleen were negative. He had a right inguinal 
hernia. Rectal examination showed an enormous hyper- 
trophy of both lateral lobes of the prostate. No signs of 
carcinoma were noted. Examination of the blood showed 
hemoglobin 80 per cent, leucocytes 6,200. Systolic blood 
pressure was 135. Urinalysis showed reaction, acid +; 
albumin, 0; casts, 0; pus, +++-+. Roentgen-ray exami- 
nation was negative for stone. Cystoscopic examination 


1 Presented before the Chicago Urological Society, April 23, 1931. 


showed severe cystitis. ‘There was a large cleft above with 
an enormous protrusion of the lateral lobes, and moderate 
trabeculation of the bladder. 

Operation—suprapubic prostatectomy —was done March 
3, 1914 (ether anesthesia). ‘The prostate was removed 
intact; no tags. Convalescence was uneventful. Patient 
left hospital, March 19, 1914. Microscopic examination 
of specimen showed the typical picture of benign hyper 
trophy of the prostate; no signs of carcinoma. 

Patient again entered the Presbyterian Hospital, Jan 
uary 1, 1926. Since the prostatectomy, 12 years ago, he 
has been free of urinary symptoms except for several at 
tacks of profuse hematuria which began 1 year ago. ‘The 
present attack of hematuria, for which he entered the 
hospital, began 10 days ago, without any apparent cause, 
and was associated with large clots. Since this attacl! 
began, it has been necessary to catheterize the patient 
several times. During the past 10 days he has had a good 
deal of pain on micturition; also in the suprapubic area 
and burning in the penis. Two days before entering the 
hospital he had a sharp attack of angina pectoris. 

Examination of the head and neck was negative. There 
was a reduplication of the first sound at the apex with an 
occasional extra systole. The abdomen showed nothing 
abnormal. The external genitalia were negative. He had 
a right inguinal hernia for which he wore a truss. Roent 
gen-ray examination was negative for stone. Urinalysis 
revealed albumin, -+-; pus, +; gross blood, +. Blood 
examination showed red cells, 4,560,000; white cells, 
12,400. Blood pressure was systolic, 158; diastolic, oS. 

Rectal examination was negative. 

Examination for residual urine was made and showed 
that after the hematuria was stopped the amounts varied 
from 3 to 8 ounces. Cystoscopic examination was made 
January 25, 1926. There was a definite notch formation 
at 11 o’clock and what appeared to be a good-sized in 
travesical protrusion of a right lateral lobe. Many ex 
tremely large dilated tortuous blood vessels were seen 
around the margin of the sphincter as well as on the trigonc 
Culture of bladder urine showed the bacillus pyocyaneus. 

A second suprapubic prostatectomy was done undet 
ethylene and ether anesthesia on February 2, 1926. 
Examination showed the presence of a wedge-shaped tu 
mor, firm in consistency and 5 centimeters long, 3 centi- 
meters wide, and 2 centimeters thick; the surface was ir 
regular due to the presence of small adenoma nodules. 
This tumor was easily shelled out with the finger and bleed 
ing was controlled with packs. Subsequent course was 
uneventful. Patient left hospital, February 17, 1926. 

Diagnosis: benign hypertrophy of an adenomatous type. 

CASE 2. J. S. E., aged 52 years, referred by Dr. B. 
Felsenstein, entered the Alexian Brothers’ Hospital, De- 
cember 14, 1917. Patient has had two attacks of gonor- 
rhoea from which he made a complete recovery without 
complications. He has suffered from chronic constipation 
for 23 years. His present illness began about 3 years ago 
at which time he noticed that his stream was very small. 
At about the same time he was obliged to arise once at 
night to void. There had been a gradual increase in the 
number of voidings; at present he arises three times at 
night. He has pain in the glans penis following urination 
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and also considerable tenesmus. Recently he has noticed 
blood in the urine and that the urine had a foul odor. He 
has been treated with the passage of sounds and bladder 
irrigations without relief. 

Physical examination revealed a generalized psoriasis. 
His pupils reacted to light and accommodation. The lungs 
were negative. His heart showed some myocardial change 
and a systolic murmur at the apex. The abdomen was 
negative. The external genitalia were negative. Rectal 
examination revealed an enormous hypertrophy of both 
lateral lobes. They were firm. There were no signs of carci- 
noma. The seminal vesicles were soft. Roentgen-ray exam- 
ination revealed three stones in the bladder. Blood exami- 
nation showed red cells, 5,216,000; leucocytes, 11,600; 
hemoglobin, 95 per cent. The Wassermann reaction was 
negative. The phenosulphnephthalein test revealed; time 
of appearance, 6 minutes; first half hour, 24 per cent; 
second half hour, 15 per cent; with a total output in 1 
hour of 39 per cent. Urinalysis revealed a large quantity 
of pus and some blood; cultures were made and showed 
colon bacilli. 

Diagnosis: benign hypertrophy of the prostate with 
bladder stones and cystitis. 

A two stage prostatectomy was advised. The first step 
was done December 18, 1917, under local anesthesia. 
Through a suprapubic cystotomy stones were removed. 
A suprapubic prostatectomy was done January 17, 1918, 
and the two lateral lobes were removed. Postoperative 
convalescence was uneventful except for an attack of 
epididymitis. Patient was discharged from the hospital, 
February 14, 1918. Histological examination revealed a 
typical adenomatous hypertrophy of the prostate. No 
signs of carcinoma. 

Patient again entered the Presbyterian Hospital, De- 
cember 13, 1927. Since the prostatectomy Io years ago, 
he has had perfect comfort with no urinary symptoms. 
Kight months ago he had some frequency and burning on 
urination for which he consulted a physician who found 
pus in the urine. Hesitation has also been present. His 
physician found 3 ounces of residual urine. Physical ex- 
amination revealed a generalized psoriasis. The pupils 
react to light and accommodation. A soft, blowing, 
systolic murmur was present at the base. The abdomen 
was negative. The external genitalia were negative. Cysto- 
scopic examination revealed a very severe, generalized 
cystitis. A decidedly sharp cleft was noted in the midline 
above and an intravesical protrusion on the right side. 
The ureters were catheterized without difficulty or ob- 
struction. The urine obtained showed the following: 


Leucocytes 


Per c.mm. Cultures 
ere .1,290 ~=Bacillus coli and non- 
hemolytic streptococci 
Right kidney -2,773 Bacillus coli 
Pe ee 2,430 Bacillus coli 


Roentgen-ray examination showed stones in the pros- 
tate, but was negative for stones in the bladder. Pyelo- 
grams were negative. Blood examination showed: reds, 
4,600,000; leucocytes, 8,600; hemoglobin, 80 per cent. 
Blood chemistry showed urea nitrogen, 13.6; uric acid, 
4.6; creatinin, 1.6; non-protein nitrogen, 35.1. Blood pres- 
sure was systolic, 128; diastolic, 80. The Wassermann 
test was negative. 

Diagnosis: obstruction at the bladder neck due to re- 
current hypertrophy of the prostate; chronic cystitis and 
pyelitis. Operation was advised. 

Preliminary treatment consisted in the use of an in- 
dwelling catheter with lavage and the instillations of 
argyrol. 
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Operation—suprapubic cystotomy—was done January 
6, 1928 under ether and ethylene anesthesia. When th, 
bladder was opened the internal urethral orifice could no: 
be seen, due to the presence of the recurrent adenoma o' 
the prostate, which took its origin on the right side and 
from the urethra, in front of the internal sphincter. Thy 
adenoma was readily enucleated. Convalescence was un 
eventful, and patient was discharged on January 30, 1928. 


The question of whether or not one is dealing 
with a true recurrence of benign hypertrophy 
after prostatectomy can be settled only by ver 
careful investigation of the case so designate 
In order to designate a case as one of true recu) 
rence it is imperative that certain conditions | 
definitely established. First, in a given patie: 
upon whom a proved complete prostatectom 
has been done, it is, of course, necessary (1) tha! 
considerable time should elapse between the 0; 
eration and the onset of the present sympton 
(2) that during this interval the patient be fre 
of symptoms; (3) that the present symptoms ar 
really due to a benign hypertrophy which h: 
recurred, as proved by rectal and cystoscoj)ic 
examination; and (4) that after surgical remova! 
the histological examination of the specimen cor 
roborates the diagnosis of true recurrence. 

In the two cases reported in this paper the 
periods between the two operations were 10 a! 
12 years, respectively. Similar long periods lx 
tween operations have been reported by Blum, 
g years; Casariego, 10 years; Fronstein an 
Meschebowski, 12 years; Gregora, 16 and 14 
years; Takahashi, 6 years; Thomson-Walker, 1 
years; and Zuckerkandl (autopsy case), 6 years. 

In making the diagnosis, carcinoma of the 
prostate should be excluded. It is possible to 
overlook a small area of carcinoma in a prostat: 
removed for benign hypertrophy with the resu! 
that it is not found at operation or on histologica! 
examination. As a rule, however, when the so 
called recurrence is due to a carcinoma that wa: 
present and overlooked at the time of the prosta- 
tectomy, the rectal examination shows unmistak- 
able signs of carcinoma. André has stated that 
there is no such thing as recurrence after prosta- 
tectomy for simple hypertrophy, the recurrence: 
always being the result of a carcinomatous pro 
tate at the time of the initial operation. The fact 
that 50 proved cases of true recurrence have been 
reported surely discredits André’s views. 

On the other hand, the secondary symptom: 
may be due to a stricture of the urethra quite 
independent of the previous prostatectomy, 
the stricture may be the result of the prostatec- 
tomy. In some instances, the secondary sym)- 
toms may emanate from a disease of the nervous 
system, such as tabes dorsalis. These points 














should not be too lightly considered for they 
are matters of importance in differentiating the 
causes. It is essential also to exclude certain lesions 
of the bladder; for example, a stone may be pro- 
ductive of the present symptoms. Sometimes an 
overlooked diverticulum may cause the symp- 
toms but rarely is carcinoma of the bladder found. 

In making a diagnosis of recurrence much will 
depend, of course, upon the completeness with 
which the prostatectomy has been carried out. 
If only incompletely done, that is, piecemeal, or 
if only a middle lobe has been removed and the 
lateral lobes have been left behind, it is hardly 
justifiable to talk of recurrence. 

In one of the 3 cases mot included in this paper 
the patient was told that he had had a complete 
prostatectomy; at operation, I removed two very 
large lateral lobes. In the second case a competent 
urologist removed the prostate; at operation, I 
found a median bar, probably overlooked by the 
previous surgeon. In the third case, I found 
two lateral lobes and a stone, at operation. Evi- 
dently only the middle lobe had been removed. 

But, in the 2 cases reported in this paper, I 
performed the suprapubic prostatectomy and the 
records and pathological reports, as well as the 
gross specimens and my own memory, are evi- 
dences of the fact that a complete prostatectomy 
was done. 

How then can we explain these recurrences? 
The answer is that recurrences originate from 
small amounts of prostatic tubules harbored in 
the prostatic capsule. In cases in which the 
prostate did not enucleate cleanly, the removal 
being necessarily piecemeal, a small adenoma 
nodule, which subsequently may become hyper- 
trophied, may easily be overlooked. Let me 
emphasize here that in both my cases, the primary 
prostatectomy was complete. 

Cases belonging to this very interesting group 
have been reported among others by Blum, Cahn, 
Casariego, Frank, Fronstein and Meschebowski, 
Gregora, Ilyes, Loumeau, Lumpert, Nogues, 
Pauchet, Takahashi, Thomson-Walker, Zucker- 
kandl, and recently Cunningham! reported 3 cases. 

To reiterate, recurrences can be explained in 
one of two ways: 

1. When the removal is so difficult that the 
prostate can be removed only in pieces or by 
morcellement, it is readily comprehensible how a 
small nodule may be left behind and later, the 
nodule having enlarged, causes obstruction. 

2. A possibility which presents itself is that the 
recurrences may originate from small gland tu- 


Personal communication. 
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bules in the layers of the capsule remaining in 
the prostatic bed. Being microscopic in size, they 
cannot be recognized, of course, at operation. 

Gregora reviewed the literature and found 30 
cases reported. This is surely a very small num- 
ber in view of the large number of prostatectomies 
that are performed. Perhaps, too, recurrences 
are not more frequent because of the age of the 
patients; operations for prostatic hypertrophy are 
practically always done in old men and it is 
probable that there would be more recurrences if 
the patients were younger and would be more 
likely to live longer. Gregora states that there 
may be recurrences from the surgical capsule, 
thus illustrating how a recurrence is possible even 
after total removal of the primary tumor. 


SUMMARY 


1. True recurrences following suprapubic pros- 
tatectomy for benign hypertrophy do occur al- 
though they are very rare. 

2. True recurrences must be differentiated 
from pseudorecurrences in which the recurrent 
symptoms are due to carcinoma, stricture, stones, 
diverticula, tabes, etc. 

3. Careful examination of the removed speci- 
men as well as of the prostatic bed should be done 
so as not to overlook small adenoma nodules 
which may have been left behind. 

4. In case the prostate has been completely 
removed and no nodules are overlooked, recur- 
rences probably originate from small nests of 
glands in the prostatic bed. 
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DEEP BLOCK ANAESTHESIA OF THE SECOND AND THIRD 
DIVISIONS OF THE FIFTH NERVE 


JAMES BARRETT BROWN, M.D., Sr. Louis, Missourtr 
From the Service of Dr. V. P. Blair, Department of Surgery, Washington University School of Medicine 


PERATIONS about the jaws, mouth, and 

( face may frequently be carried out under 

anesthesia produced by blocking the sec- 

ond and third divisions of the fifth nerve deep in 

at their exits from the cranial cavity. For some 

procedures this anesthesia may be the one of 

choice, and the rather wide range of usefulness is 
indicated in the summary. 

Pre-operative medication is important, as for 
any anesthesia; however, if full co-operation of 
the patient is desired during the operation, hyp- 
notics are not given in full doses, and we have 
omitted preliminary medication entirely several 
times. The preliminary winning of the patient’s 
confidence, the reducing of the pain of injection 
to a minimum, and the avoidance of operating 
outside of the field of anesthesia are as important 
as the use of sedatives before operation. 

The technique of the injection is not difficult, 
and, so far, we have had no real difficulties from 
its use. A good knowledge of the anatomy of the 
region is, of course, important, and this combined 
with practice will be of more benefit than any set 
of rules for the exact movements of the needle. 

The injection of novocain is not comparable to 
the injection of alcohol for neuralgia even though 
the procedures are similar. In anesthesia, a rather 
harmless fluid is used, accurate location of the 
nerve is not necessary, and fairly large amounts of 
fluid can be used without harm. In using alcohol, 
the procedure must be much more exact, the 
nerves accurately located (if relief of any duration 
is hoped for), and, because of the effect on the sur- 
rounding tissues, relatively small amounts used. 
Many complications may arise from the use of 
alcohol and disastrous results occur, such as 
deafness, blindness, necrosis of bone, sloughs of 
soft tissue, and fibrous ankylosis of the lower jaw. 

When the injecting is done ahead of the advanc- 
ing needle, there need not be extreme discomfort. 
There is usually sharp pain when the nerve trunk 
is struck, although with infiltration of the area 
without directly puncturing the nerve, even this 
discomfort may not occur. Palpitation occurs as 
frequently as when novocain-adrenalin solutions 
are used elsewhere. Syncope occurs rarely and, if 
it is recognized at the onset, simply lowering the 
head of the table will suffice in most cases. We do 
not do the injection with the patient sitting erect. 


When complete anesthesia is obtained, it 
usually such a revelation to the patient that h 
apt to co-operate very well. Notable examples 
this occur in patients with fractured jaws. Ey. 
though relieved of pain by the injection, we h: 
found them able to tell when the jaws have b: 
brought into their normal occlusion. One pati: 
(of this series) who suffered from an automo)! 
accident, had his left eye blinded and the wh«! 
upper jaw pushed far over to the right. In ih 
reduction it was necessary to manipulate 
lower border and floor of the orbit under the | 
good eye. This required close co-operation, : 
he was able to tell each time during the operat 
when he felt any sensation around his good « 
The importance of this was that there might p 
sibly have been some damage to the eye mus 
or even to the optic nerve if the patient had : 
been awake and able to talk. 

Postoperative pain (as the effect of the novo 
cain is wearing ofi) is not as marked as that whic! 
frequently follows peripheral block of the infra 
orbital or mandibular nerves, and there is not |! 
persistent soreness to contend with about 
point of injection that occasionally follows in 
tion of the peripheral branches. 


TECHNIQUE OF THE INJECTION 


It is well to have a skull available for refer: 
during the injection. Usually a No. 20, 3% inch 
needle is used with an ordinary 2 cubic cen! 
meter glass syringe, but the special, hea\ 
rather blunt needles with centimeter markii: 
may be used. The use of the same outfit c: 
time may make for more accurate work. 

The first superficial landmark is the lower bu 


der of the zygomatic process at about its midilc. 


The next landmark is the condyle of the lower | 
this can usually be felt by palpating deeply b: 


along the lower border of the zygoma and having 


patient protrude the lower jaw. The condy| 
felt as it slides forward on the articular tuberc|: 
not felt, the lower border of the zygoma 2 to 2. 
centimeters in front of the tragus is the landmark. 
Superficial anesthesia is done with a fine } 
dle. The long needle is then inserted slowly : 
novocain injected ahead of it through the sign 
fossa (space between the condyle and coronoi: 
the jaw), and in through the deeper tissues (4: 
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50 millimeters, average 43—Blair) until it gently 
str kes the external surface of the external ptery- 
go | plate (the third landmark). “If the needle 
pe etrates deeper than would be expected from 
th: size and contour of the skull without striking 
the process, it should be withdrawn somewhat 
an thrust slightly forward and upward, for it may 
ha.e passed behind the process” (Blair). This 
would usually be evidenced by the patient’s feel- 
ing some pain in the lower jaw, because the third 
division lies posterior to the posterior edge of the 
plate. From here, by short withdrawals and rein- 
ser‘ions, the needle is carried up to the base of the 
plate until the under surface of the great wing of 
the sphenoid is felt. The sphenomaxillary fossa 
lies forward and the foramen rotundum just above 
the top of the plate. Therefore, to inject the sec- 
ond division, the point of the needle is carried for- 
ward (keeping well up against the greater wing), 
until it drops off of the pterygoid plate. The point 
should not go over 0.5 to 1 centimeter deep into 
the fossa. If the nerve or its immediate vicinity 
is struck, the patient will have pain in the upper 
lip and teeth, and it is at this point that the solu- 
tion is to be deposited; 2 to 4 cubic centimeters (2 
per cent solution with 0.5 to 1 drop of adrenalin 
per cubic centimeter) are usually enough if a close 
hit has been made. For anesthesia (in contra- 
distinction to an alcoholic injection for fifth nerve 
neuralgia), a direct hit is not needed and so more 
than 4 cubic centimeters may be needed to get 
sufficient absorption into the nerve. As the nee- 
dle is worked forward on the pterygoid plate, it 
may have to be withdrawn a considerable distance 
to get the correct forward angle from the skin 
puncture. With practice and observation of the 
variations of the bony plate, fairly direct passage 
can be made with the needle from the first skin 
puncture. Location of the second division may be 
a little more difficult than of the third division, 
because from the skin puncture the needle tends 
to travel almost straight in to the third division, 
whereas the second division lies farther forward 
in the sphenomaxillary fossa, and the reflection of 
the anterior edge of the pterygoid plate from the 
base of the sphenoid may present a distinct eleva- 
tion that the point of the needle must surmount 
before it can drop into the fissure. 

The sphenopalatine ganglion lies a little lower 
than the second division and, if the injection is not 
placed high enough, there might occur some anes- 
thesia about the palate without anesthesia of the 
external face and lip. 

_ To inject the third division, the needle is car- 
ried backward, being kept up in contact with the 
under surface of the greater wing of the sphenoid. 
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Fig. 1. Shows the bony landmarks roughly located by 
palpation. The lower border of the zygoma is determined 
first and then the condyle by having the patient open or 
protrude the lower jaw. It is nearly always definitely felt 
as it slides forward on the articular tubercle (eminence). 
The point of insertion of the needle is 2 to 2.5 centimeters 
in front of the tragus just below the lower border of the 
zygoma. From here it passes between the coronoid process 
and the condyle of the lower jaw (sigmoid fossa) and just 
anterior to the articular tubercle. Occasionally it may be 
necessary to have the mouth held open so the space be 
tween the zygoma and the mandible may be increased. 


The foramen ovale is just above and behind the 
pterygoid plate and just as the needle drops off of 
the plate, the nerve is usually encountered, as 
evidenced by pain in the lower jaw or ear. The 
solution is deposited here. The needle should not 
go back or deeper in more than o.5 centimeters 
for fear of injury to the Eustachian tube or of 
puncturing the internal carotid or middle men- 
ingeal artery, or of entering the pharynx. If the 
needle goes straight in just anterior to the articu- 
lar eminence, it may tend to pass entirely pos- 
terior to the pterygoid plate. For this reason it is 
seldom necessary to carry the needle very far pos- 
terior after the plate has been struck. On three 
occasions some fluid entered the pharynx when 
the third division was injected. No harmful 
effects resulted, but this is certainly to be avoided. 








Fig. 2. Shows approximate relation of needle and bony 
landmarks. Needle represented by a straw held in place 
with modelling clay. On its course inward to the pterygoid 
plate the needle passes through the parotid gland, the 
masseter, temporal, and external pterygoid muscles. It 
may also encounter the transverse facial, internal maxil- 
lary, middle meningeal, and masseteric arteries. So far we 
have not seen any untoward results from the passage of the 
needle through these structures, although we have had 
several brisk haemorrhages through the needle. 

As pointed out by Blair,' a skull affected by osteoporosis 
may allow deep penetration of the needle without finding 
the pterygoid plate, or may allow entry into the cranial 
cavity or antrum, if the abnormality is not recognized. 


The general rules for the use of local anesthetic 
formulated by Braun, Labat, Farr, and others 
should be followed closely. Gentleness and quiet- 
ness are prerequisites. The solutions, syringes, 
and needles should all be checked properly, asep- 
sis rigidly enforced, lateral movements of needles 
should not be made unless the needles are with- 
drawn and reinserted in the required direction, 
injections should be made slowly, and the plunger 
withdrawn frequently to see if blood is entering 
the needle. If blood does appear, the needle 
should immediately be withdrawn from the area, 
and preferably entirely withdrawn and washed 
out. In one patient, there was brisk hemorrhage 
into the syringe and instead of withdrawing the 
needle, 1 cubic centimeter of solution was injected 
directly into the artery. There was immediate 
severe occipital headache that persisted for about 
t hour. General anesthesia as a supplement has 
not been necessary in this series, but in 2 cases of 
radical dissections for carcinoma not recorded 
here, it was thought best to change to it. 

Additional injections of adjacent fields are fre- 
quently necessary. The branches of the first divi- 
sion on the same or opposite side of the deep block 


‘Surgery and Diseases of Mouth and Jaws. C. V. Mosby, 1917, p. 650. 
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Fig. 3. Shows the deep course of the needle. After g 
striking the pterygoid plate, by short withdrawals ar 
insertions, the point of the needle is carried up to the | 
surface of the great wing of the sphenoid, which is abo 
a right angle to the pterygoid plate. From now o1 
under surface of the greater wing is equally important 
landmark as the pterygoid plate itself. 

To inject the third division the needle is carried | 
ward by ‘short withdrawals and reinsertions against 
pterygoid plate and being held up against the sph 
wing. When the posterior border of the plate is rea: 
the needle slips off and the patient usually experi: 
momentary severe pain. The fluid is injected here. 
not absolutely essential to get the pain of a direct “hit 
the nerve before injecting the fluid. If it is not thought 


a direct “hit” has been gotten, an extra amount of | 


may be deposited and a longer time should be allowe 
the development of anwsthesia. (Ten minutes may 


necessary.) It is important to remember the rule of not guir 


posteriorly or deep more than 0.5 to 1 centimeter fron 
edge of the plate. Damage may be done to the inti 
carotid artery, the middle meningeal artery, or the I: 
chian tube. The pharyngeal mucosa may even be p 
tured and fluid gotten into the throat. (This might 
happen if enough were deposited in the Eusta 
tube.) 


It is also possible to go entirely through the foran 


ovale and inject the ganglion directly. This has not | 
done so far, nor have attempts been made to inject the 
division, because it is thought that the probable para 
of other nerves and the puncture of the dura might 
justify the procedure. 

To inject the second division, the needle is carried 
ward to the sphenomaxillary fossa and the fluid depo 
here. Straws are placed to show the third diy 
emerging from the foramen ovale and the second diy 
coursing across the sphenomaxillary fossa. 


may require anesthetizing. The zygom: 
supratrochlear and infratrochlear, and exte 
nasal branches are usually anesthetized by a 
gional infiltration or block. The supra-or! 
branch is blocked directly at the supra-orl 
notch or foramen, and the nasal nerve deep in 
orbit at the anterior ethmoidal foramen whic 
approximately at the center of the medial 
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BROWN: DEEP 
o| the orbit. Any of the peripheral branches of 
ei) ver of the second or third divisions that have 
no themselves been blocked should be anesthe- 
ti od if their field is to be invaded. Operations 
alout the lower part of the ear and about the 
nek require local infiltration or superficial or 
dep block of the cervical nerves. 

‘he solutions used are: (1) For blocking the 
se. ond - third divisions and their peripheral 
brinches, 2 per cent novocain with 1 drop of 
adrenalin to ev ery 1 or 2 cubic centimeters. With 
accurately placed injections, small total amounts 
are required and the amount of adrenalin is not 
excessive. (2) For deep block in the orbit, 2 per 
cent novocain with 1 drop of adrenalin to every 2 
to 4 cubic centimeters is used. (3) For local in- 
filtration, 14 per cent novocain with 3 drops of 
adrenalin to every 30 cubic centimeters of solu- 
tion. (4) For regional block of the branches of the 
first division and for superficial and deep regional 
block of the cervical nerves, 1 per cent novocain 
with 3 drops of adrenalin to 30 cubic centimeters. 


SUMMARY 


A total of 96 injections of the second and third 
divisions of the fifth nerve (second division, 47; 
third division, 49) were done on 54 patients (43 
men, 11 Women) on whom 57 operative and 4 di- 
agnostic procedures were carried out. Both right 
and left second and third divisions were injected 
on two occasions. 

Excellent anesthesia was obtained in every 
case except in one in which uninjected ninth nerve 
fibers gave some discomfort, and in three in which 
the radiocautery knife was used and the pain of 
the current tended to extend outside the field of 
injection. Several extremely nervous individuals, 
including aged men and women, one imbecile, one 
frightened negro girl, and two frightened foreigners 
went through their operative procedures excel- 
lently. In 1 patients no other anesthesia avail- 
able would have been satisfactory. Tracheotomy 
was probably avoided in 7 patients by the use of 
the deep injection in place of any form of general 
anesthesia. No deaths occurred in the series. 

Undesirable symptoms occurred twice: Once, 
when about 1 cubic centimeter of solution was in- 
jected directly into an artery there was immediate 
and violent occipital headache. This lasted about 
one hour. In another patient, who left the hos- 
pital right after his operation, there was dilatation 
of the pupil following injection of the second divi- 
sion. This may have happened in others of the 
series but escaped notice. Temporary paralysis 
of the eyelids may prove a little annoying, if too 
much fluid is deposited near the surface. 
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Pain and discomfort following the injection are 
rare. No patients have complained very much, 
and the average discomfort is less than that fol- 
lowing the average peripheral injection. One 
might expect stiffness of the jaws, especially if 
much hemorrhage had occurred along the tract, 
but we do not believe that persistent stiffness 
has occurred in this series. One patient sub- 
mitted to the injection willingly four times, 1 pa- 
tient three times, and 2 patients on two occasions 
each. 

Preliminary medication of morphine and atro- 
pine or morphine and hyoscine was given in all 
but 11 instances. 

Operations' were carried out as follows: 


Three radical for carcinoma of the antrum. 

One simple for carcinoma of the face. 

Four radical and 2 simple for carcinoma of the lip, in 
cluding the switching of vermilion-bordered lip flaps. 

Six radical and 5 simple for carcinoma of the buccal 
mucosa. 

ight radical for block glandular dissections; (some of 
these classified also under carcinoma). 

Three radical and 4 simple for benign tumors of the up- 
per and lower jaws. 

Three open reductions and 7 simple reductions with in 
terdental wiring of fractures of the upper and lower jaws. 
One bone graft for non-union of fracture of the jaw. 

One double osteotomy for deformity of the lower jaw. 

Three drainages and osteotomies for osteomyelitis of the 
jaws. 

One radical resection for ankylosis of the jaw. 

Three osteotomies and plastic operations on face for 
secondary repair of extensive face injury. 

Three extractions of teeth (impacted and infected). 

One exploration for broken hypodermic needle. 

Two plastic operations for secondary repair carcinoma 
of lip. 

One harelip. 

One operation for removal of bullet from antrum. 


Injections were done for: 


One case of carcinoma for section of lingual nerve. 

One case of carcinoma for localization of pain. 

One case of tic douloureux for localization of pain. 

One case of apparently plain hysteria in which no his- 
tory could be secured until anesthesia was obtained. 

One case of hysterical opening of the mouth, in which 
double dislocation had been diagnosed and bilateral open 
reduction proposed. 


Additional regional anesthesia was used in 30 
instances including deep and superficial blocks of 
the cervical plexus, blocking the nasal nerves in 
the orbit at the anterior ethmoidal foramen; and 
peripheral blocks of other branches about the face. 


'Since this paper was sent for publication (January, 1931) 43 divisions 
have been injected in 27 more patients. In combination with deep block 
anesthesia of the cervical nerves 4 parotid tumors have been removed. 
The entire field is left free of local infiltration, and the annoying paralysis 
of the lower fibers of the seventh nerve that usually occurs, from the 
local infiltration, has been absent. Tracheotomy has been definitely 
avoided 4 times. The ganglion itself has been injected once and good 
anasthesia obtained for raising a large forehead and scalp flap. 
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SPASMODIC TORTICOLLIS 


CHARLES E. DOWMAN, M.D., F.A.C.S., ATLANTA, GEORGIA 


ARIOUS types of operations for the relief of 

spasmodic torticollis have been described 

since Isaac Minnius, a German Army sur- 
geon, sectioned the sternocleidomastoid muscle in 
1641. 

Finney and Hughson have reviewed several of 
the methods advised and have reported 32 cases 
of spasmodic torticollis in which an operation 
based on the method described by Keen was em- 
ployed. Keen advised section of the spinal acces- 
sory nerve and the posterior divisions of the first 
three cervical nerves. 

Sherrington, in 1907, called attention to the fact 
that “the rigidity of the muscle (in decerebrate 
rigidity) immediately ceases on severance of the 
spinal afferent roots through which pass the affer- 
ent fibers from the muscle.’ Basing his opinion 
on this principle, Foerster advised section of the 
posterior roots for the relief of spasticity in Little’s 
disease. With the theory of the Foerster opera- 
tion in mind, Alfred Taylor sectioned the posterior 
roots of the upper four cervical segments in addi- 
tion to a peripheral section of the spinal accessory 
nerve in a case of spasmodic torticollis, with some 
improvement. McKenzie reported a case oper- 
ated upon by Dr. Cushing in which there was an 
intrameningeal division of the spinal accessory 
nerve and a division of the posterior and anterior 
roots of the upper three cervical segments on the 
right side. The result in this case was an improve- 
ment beyond all expectations. In this communi- 
cation McKenzie, unaware of Taylor’s case, sug- 
gested an intraspinal division of the upper six 
cervical posterior roots plus a division of the spinal 
accessory nerve as perhaps a satisfactory method 
of treating cases of spasmodic torticollis. Cole- 
man reported an aggravated case of spasmodic 
torticollis treated by section of the upper four cer- 
vical roots and an extracranial division of the 
spinal accessory nerve. The patient stated that 
while he felt there was great improvement im- 
mediately after the operation the maximum bene- 
fit was not obtained until about 9 months later. 

The various theories in regard to etiology have 
been discussed by Finney and Hughson. They 
summarize as follows: “The pathology of spas- 
modic torticollis is even more obscure than the 
etiology, since no actual causative lesion has been 
demonstrated. The trouble, whatever it is, must 
be either of central or peripheral origin, with the 
weight of authority at the present time rather 


bd 


favoring the former.” That the condition is 
symptom of striatal disease, as has been advanc: 
by Babinski, Foerster, and Cassirer, is a vi 
which is becoming more generally adopt: 
Foerster speaks of spasmodic torticollis as “t' 
cornerstone of the athetoid motility play.” Ro 
feld reports the case of a man 30 years of 9 
who gradually developed a tendency to pull : 
head backward and to the left. In addition, t 
patient had such symptoms of striatal invol: 
ment as salivation, masked face, absence of au 
matic swinging of the arms, clumsiness of 
hands, and a slow monotonous speech. The c 
had not had encephalitis. It would seem, sii 
the work of Froment and Carillon and the th: 
of Thevénard that disturbances of postural to: 
have acquired the right to be cited among 
numerous sequele of epidemic encephali 
Sicard in discussing a case reported by Friebou 
Blanc, and J. Picard ventured the opinion t! 
section of the spinal accessory nerve should 
confined to those cases in which the spasmo 
movements are limited to the muscles of the ne: k 
and not accompanied by other symptoms 
striatal involvement so often observed following 
an attack of encephalitis. 

A study of the muscles which have to do with 
the various movements of the neck and hea: 
readily convinces one of the great difficulty in 
determining accurately what muscles or grouj)s 
of muscles may be involved in the bizarre mo\ 
ments of spasmodic torticollis. Such a study also 
explains the great difficulty in obtaining a com- 
plete cessation of the spasmodic movements | 
the application of the usually recommended typcs 
of neurectomy in cases of this nature. A division 
of the posterior cervical roots will not suffice ‘n 
all cases and when the condition is very much 
aggravated may have to be combined with s 
tions of the upper four anterior roots. 

The muscles which are involved in the mo\:- 
ments of the head and neck are those which : 
located anterior and those which are located p: »- 
terior to the cervical spine. These muscles w 
their action and innervation are listed in Tab s 
I and II. 

As the posterior neck muscles with the exc 
tion of the rectus capitis posticus major « | 
minor, and the obliquus capitis superior and 
ferior receive their innervation from the seco 
to the eighth cervical nerves, it is possible to 
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TABLE I.—ANTERIOR NECK MUSCLES 


Muscle Innervation 


Action 





S -nocleidomastoid Spinal accessory 





| ~~ _ head to the opposite side and turns the opposite side of the face up 


When both contract together the head is pulled backward. 





P -ysma Facial 


R. tus capitis lateralis Branch of cervical plexus 





R. tus capitis anticus ‘Branch of cervical ple xus 








L. gus capitis Branch of cervical plexus 








L. ogus colli 
branch of brachial plexus 





z — | ene 
Sc. ienus anticus | Branch of brachial plexus 
| 





Scalenus medius 


branch of brachial plexus 


Jenus posticus 











> 


| Branch of brachial plexus 





Bends the h head forward. 


Bre anch of cervical plexus and) The same action as the scalenus anticus. 


| Lifts the skin of the neck from the underlying tissues and pulls the corner of 
the mouth laterally and downward. When over developed pulls the chin to- 
ward the shoulder of the same e side. 


Pulls the head laters ally. 


| Bends the head forward. 





| Branch of cervical plexus and| Bends the cervical spine forward and laterally. 


E levates the first rib when the neck is held fixed; bends the cervical 5; spine for- 
ward and laterally when the first rib is held fixed. 








igastric | Branch of ‘the facia alt nerve and a! Pulls the mandible downward w when the hyoid bone is held fixe ed; pulls the hyoid 


Elevates the second ‘tb when the neck is held fixed; ‘bends ti the c cervic al spine 
forward and laterally when the second rib is held fixed. 





branch of the inferior dental} bone upward when the jaw is held fixed. 


nerve 
naviaiimmmciaaiii a ae iia | 


Stylohyoid | Branch of the facial r nerve 


“Mylohyoid 


| nerve 
| Descendens hypoglossi 

| 4 ice 
| 





Omohyoid 











Sternohyoid | Descendens hypoglossi 
Sternothyroid Descendens hy poglossi 
Thyrohyoid 


vide the anterior roots of the upper four cervical 
segments without rendering the patient incapa- 
ble of performing the various neck movements 
through contraction of these muscles. Such an 
extensive anterior root section will paralyze such 
anterior neck muscles as the rectus capitis lat- 
eralis, the rectus capitis anticus, and the longus 
capitis. 

The integrity of the anterior neck move- 
ments, however, can be maintained through the 
combined contractions of the digastric, the stylo- 
hyoid, the myelohyoid, the omohyoid, the sterno- 
hyoid, the sternothyroid, and the thyrohyoid 
muscles. These muscles, which receive their nerve 
supply from the fifth, seventh, and twelfth cranial 
nerves (Table I), by fixing the hyoid bone and the 
thyroid cartilage from above and below, permit 
the neck to be moved forward and laterally 
through fairly normal limits. Such neck move- 
ments are re-enforced through the action of the 
scaleni muscles which receive their innervation 
from the brachial plexus and by that portion of 
the longus capitis which receives its innervation 
from the brachial plexus. 

Should the anterior roots of the upper four 
cervical segments be divided, one might expect a 


| | Pulls the hyoid bone backward and laterally. 





Branch of the inferior dents u| Pulls the mandible downward when the hyoid bone is he Id fixed; pulls the hyoid 
bone forward and upward when the j jaw is s hel 1 fixed. 


| Pulls ‘the hyoid bone downward. 


Pulls the hyoid bone downw: rd. 
| Pulls the thyroid cartilage downward. 


Branch of the hypogicesal nerve | Pulls the hyoid bone and the thyroid cartilage toward each other. 


paralysis of the diaphragm through withdrawal 
of the phrenic nerve supply. As a matter of fact, 
the phrenic nerve often receives a branch from the 
fifth cervical nerve which may maintain to a cer- 
tain extent diaphragmatic contractions. On the 
other hand it has been demonstrated clinically 
that both phrenic nerves can be severed without 
jeopardizing respiration (2). 

In the case to be reported in this communica- 
tion there was marked involvement of the right 
sternocleidomastoid and the left posterior neck 
muscles, the left platysma, the left trapezius, and 
later the right posterior neck muscles. This ex- 
tensive muscular involvement could not be defi- 
nitely determined at the time the patient was first 
seen. The movements were so complicated that 
an accurate estimate of all of the muscles involved 
could not be made until the movements of the 
groups principally involved were eliminated by 
some form of neurectomy. This emphasizes the 


necessity of varying the operative procedures 
according to the needs peculiar to the individual 
case, and likewise the fact that at times several 
operative procedures may have to be done be- 
fore all spasmodic movements are completely 
eliminated. 
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Fig. 1B. Fig. 1C. 














DOWMAN: 
TABLE IL. 


Muscle Innervation 


yezius : 
the cervical plexus 


nius capitis Branches from the third to eighth 


cervical nerves 


Branches from the second to 
eighth cervical nerves 


nius cervicis 


itor scapulke 
the cervical plexus 
I! costalis cervicis Branches from the third to eighth 
cervical nerves 
Branches from the 
eighth cranial nerves 


gissimus capitis 


Branches from_ the 
eighth cervical nerves 


gissimus cervicis 


emispinalis capitis 


t 


| Branches from the first to eighth 
cervical nerves 


St 


mispinalis cervicis | Branches from the first to eighth 


cervical nerves 

Multifidus cervicis 

cervical nerves 

Rotatores cervicis 
cervical nerves 

Branches from the third to eighth 
cervical nerves 


Interspinales cervicis 


Rectus capitis posticus major | Brarch of the first cervical nerve 


Rectus capitis posticus minor 
Obliquus capitis superior | Branch of the first cervical nerve 


Obliquus capitis inferior 
cervical nerve 


CASE REPORT 

A white male, 26 years of age, was first seen on February 
20, 1928. In August, 1927, he noticed that his head had a 
tendency to rotate toward the left. This condition gradu- 
ally became more aggravated until the chin was “pulled 
over” as far as the plane of the left shoulder. He was able 
manually to force his head toward the right until his face 
looked straight forward, but on releasing this force the 
neck muscles would immediately contract in a spasmodic 
manner and pull his face back again to the left. There was 
no history of any serious infectious diseases and with the 
exception of a tonsillectomy in 1915 and a frontal sinus 
operation in 1927 he had never consulted a physician up to 
the onset of his present disability. 

The examination disclosed the typical picture of an 
aggravated case of spasmodic torticollis. The muscles 
which seemed to be particularly involved were the right 
sternocleidomastoid and the left posterior neck muscles. 
lhe left shoulder was more elevated than the right, a fact 
which suggested a certain amount of involvement of the 
left trapezius muscle. There were in addition periodic 
spasmodic contractions of the left platysma. The contrac- 
tions of the left posterior neck muscles were so powerful 
that it was impossible to determine whether or not there 
Was any involvement of the posterior neck muscles on the 
right side (Figs. ra, 2a, and 3a). 

_Lirst operation. On February 28, 1928, through an in- 
cision on the right side of the neck the right spinal accessory 
nerve was divided before its entrance into the sternocleido 
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POSTERIOR NECK MUSCLES 


Action 


Spinal accessory and branch of} Pulls the head backward and turns the face toward the opposite side when the 
| scapula is held rigid; elevates the shoulder when the head and neck are held 
rigid. 


Turns the head so that the face turns toward the same side and looks upward 
When the right and left act together, the head is pulled backward 

Bends the head backward and laterally and pulls the atlas toward the head. 

Dorsalis scapule and branch of} Bends the neck to the same side and turns it somewhat when the scapula is held 
fixed. 

Bends the neck backward and to the same side, and elevates the ribs. 

second to} Pulls the head backward and to the same side 

second to! Bends the neck backward and to the same side. 

Pulls the head backward and elevates the face toward the opposite side 

Bends the neck backward and rotates it toward the opposite side. 
Branches from the third to eighth} The same as the semispinalis cervicis. 
Branches from the third to eighth| The same as the semispinalis cervicis. 


Bend the neck backward. 


Pulls the head backward and to the same side. 
Branch of the first cervical nerve} Pulls the head backward. 
Pulls the head backward. 


Branches of the first and second| Pulls the head and atlas toward the same side 


mastoid muscle, the proximal end of the nerve being su 
tured into the subcutaneous fat in order to misdirect the 
fibers should regeneration take place. 

The result of this procedure was a moderate amount of 
improvement as far as the spasmodic contractions of the 
right sternocleidomastoid muscle were concerned, as these 
contractions were eliminated by paralyzing the muscle. 

Second operation. On March 8, 1928, a laminectomy was 
done by removing the posterior arches of the second to the 
fourth cervical vertebrw. After opening the dura, the 
second, third, and fourth posterior roots on both sides were 
divided. (A first cervical posterior root could not be 
demonstrated.) The first, second, and third anterior roots 
on the left side were also divided so as to paralyze to a large 
extent the deep posterior neck muscles on the left side. 

After this operation there was very marked improve 
ment, although the result was not perfect, because of spas 
modic contractions of the left platysma and a marked 
elevation of the left shoulder produced by spasmodic con 
tractions of the left trapezius muscle. 

Third operation. On September 25, 1928, the patient was 
again operated upon, the object of this operation being to 
paralyze the left platysma and the left trapezius muscles. 
This was accomplished in the following manner: Through 
an incision along the angle of the left side of the jaw, the 
lower branches of the facial nerve were demonstrated at the 
anterior border of the parotid gland. The branch of the 
nerve which supplied the platysma was then demonstrated 
by means of faradic stimulation, and divided. Through a 
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Fig. 4. Posterior view showing loss of sensation (shaded) 
after operation. 


second incision on the left side along the posterior border of 
the sternocleidomastoid muscle, the branch of the left 
spinal accessory nerve which innervated the trapezius mus- 
cle was likewise demonstrated and divided. 

The result of these operations was a definite improve- 
ment in the condition (Figs. rb, 2b, and 3b). The result, as 
yet, was not perfect, on account of contractions of the pos- 
terior neck muscles on the right side. In the hope that 
there would be a continued improvement without further 
operative work the patient was kept under observation 
until June, 1929. At this time he was still rather unhappy 
on account of a continued pull of the deep posterior neck 
muscles on the right side. 

Fourth operation. On June 29, 1929, the laminectomy 
wound was reopened and the first, second, third, and fourth 
anterior roots on the right side were divided. In addition 
the fifth posterior roots on both sides were divided. 

Following this operation there was very marked im- 
provement in the condition and all spasmodic movements 
completely ceased. During the 18 months which have 
elapsed since this last operation, the patient has been seen 
on several occasions, and has seemed normal in every re- 
spect. In spite of the fact that so many of the neck muscles 
have been paralyzed, the patient has excellent movements 
of the neck and head in all directions. There are no spas- 
modic movements or tremors of the head (Figs. 1c, 2c, and 
3c). A sensory examination made on October 24, 1929, 
gave a complete anesthesia for pain, touch, and tempera- 
ture appreciation in the distribution of the first to fifth 
cervical segments (Fig. 4). 


The outstanding features of interest in the case 
reported and the lessons learned are: 


1. The presence of an aggravated condition of 
spasmodic torticollis without any history of en- 
cephalitis or other infection except a front:| 
sinusitis which occurred several months bef: 
the onset of the torticollis. If the condition \ 
the result of some toxic or inflammatory lesion 
the corpus striatum the sinusitis may perha 
have been the focus of the infection. 

2. The necessity of performing numer 
neurectomies before spasmodic contractions 
various neck muscles could be entirely stoppe: 

3. The failure of stopping the contractions 
interfering with the afferent impulses entering 
central nervous system through the second, thi 
and fourth cervical posterior roots. 

4. The retention of all of the various n: 
movements in spite of paralyzing so many of 
neck muscles by dividing the first, second, : 
third anterior roots on the left side, and the fi 
second, third, and fourth anterior roots on 
right side. 

5. The impossibility of estimating accurat. |y 
before instituting operative treatment all of 
various groups of muscles which may be invol 
in the spasmodic contractions. For this rea 
numerous operations were required before a c: 
plete cure was affected. The writer did not an 
ipate the fact at the onset that so many ope: 
tions would be required in this particular case. 
The involvement of other groups of muscles cou! 
be demonstrated only after the elimination 
certain groups. The case, therefore, illustra‘es 
the fact that each case of spasmodic torticollis 
should be studied as an individual problem a: 
such operative measures employed as may prove 
to be indicated for the individual patient. 
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TRANSPLANTATION OF 
URETERS 
FYARANSPLANTATION of the ureters 
into the large intestine is a dramatic 
procedure when considered from any 
standpoint. Physiologically it is dramatic 


THE 


because it is nothing less revolutionary than 
the transmutation of the mammalian to the 


avian type of eliminative system. 
cally it is dramatic for the reason that its suc- 
cessful performance depends upon a single 
principle. 

Under all conditions where nature must 
deliver fluid through a duct from a function- 
ing organ where the pressure must of neces- 
sity be low and regular to a muscular reser- 
voir in which the pressure is higher and is ir- 
regular, the end is accomplished by a valve 
mechanism. The only way that nature has 
made a valve at any point for such a purpose 
is by running the duct immediately beneath 
the mucosa of the receiving organ for a dis- 
tance before entering the lumen of the organ. 
The success of ureteral transplantation is based 
upon the surgical construction of such a valve. 


Techni- 


Clinically, the procedure is dramatic for the 
reason that any patient whose condition de 
mands transplantation of the ureters is hope 
less as far as society is concerned unless a 
sphincter-controlled reservoir for the urine 
can be established. What is more tragic than 
that one shall have been consigned to the so 
cial ostracism and lifelong personal discom 
fort engendered by the constant uncontrolled 
discharge of urine? Nor matter 
whether the condition has been caused by de 
fective sphincter control, by exstrophy of the 
bladder or by incurable fistule from whatever 
cause. 


does it 


There is an increasing volume of clinical 
evidence that a properly constructed valve at 
the end of a transplanted ureter amply pro 
tects the ureter and kidney against intra 
intestinal pressure and ascending infection. 
However, the mere mechanics of the construc 
tion of a valve do not completely cover the 
field. There are at least two inescapable clini 
cal problems. 

Because the kidney is a vital organ. as evi 
denced by the fact that we have two, provi 
sion must be made for uninterrupted renal 
function during the process of establishment 
of competent valves. This may be accom 
plished in three ways: (a) transplantation of 
the two ureters at separate operations with an 
interval of time; (b) nephrostomy or high ure- 
terostomy which provides for temporary loin 
drainage of urine during convalescence; (c) 
transfer of the urine through the operative 
field by means of inlying tubes or catheters 
which are fastened in the ureters by con- 
stricting ligatures, which pass out through 
the anus to a receptacle, and which finally 
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come away when the intra-intestinal ends of 
the ureters slough. 

The second important clinical difficulty en- 
countered is infection. In doing this operation 
the peritoneal cavity is opened. The retro- 
peritoneal connective tissue space is opened. 
In this same operative field two germ infested 
sewers, so to speak, are to be connected. 

How to prevent infection is a real clinical 
problem. Even with the most meticulous 
technique, there is still danger of infection 
which may result from the operation itself or 
which may later emanate from the intestinal 
wound. Occasionally, though very infre- 
quently, the ureter sloughs outside the intes- 
tine from deficient blood supply. An infec- 
tion which may be so slight as not to produce 
a serious peritonitis may yet be sufficient to 
cause postoperative ileus. A slight colon 
bacillus infection in the undrained retro- 
peritoneal connective tissue space may slowly 
extend in all directions until the patient dies 
of chronic sepsis. In order to limit the source 
of infection, the lower segment of bowel is 
isolated, cleansed, and dried so that no germ- 
bearing fluid can escape from the intestinal 
canal. Moreover, in the interest of the great- 
est possible safety, drainage is not only de- 
sirable The retroperitoneal 
space is filled with a mesh of connective tissue 
with interspaces which hold fluid by capillary 
attraction. This fluid, which may become in- 
fected, will not be drawn from these spaces 
either by gravity or tube drainage until the 
spaces become supersaturated or walled off. 
On the other hand, it may be rapidly drawn 
out by capillary drainage used in the form of 
gauze. This should be protected by a smooth 
substance, such as gutta percha tissue, care- 
fully arranged across the pelvis so that the in- 
testines may not contact the gauze drains. 

In the hands of a few skilled operators, the 
original technique, requiring two major ab- 


but essential. 
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dominal operations for transplantation of the 
ureters, has been quite satisfactory for the 
treatment of exstrophy of the bladder in chi! 
dren, and thereby has been the means of fur 
nishing definite proof of the efficacy of the 
valve. However, on account of its danger, 10 
operator has had the courage to recommend jt 
for such non-fatal afflictions as incural)'c 
urinary fistulae. Because of the multiplici', 
of operations and the consequent delay, sur 
geons have not advocated it in such seriovis 
progressive maladies as would require eli’ 
nation or removal of the bladder. The tui 
technique is applicable in both these classes 0/ 
cases. In the hands of a surgeon equa!!\ 
skilled in both types of operations, the })i 
lateral transplantation by the tube techniqic 
is less dangerous than the transplantation o! « 
single ureter by the original technique. Fu 
thermore, the patient is spared the additional 
inconvenience and delay consequent upon 
multiple, separate major abdominal opera 
tions. 

A skilfully performed operation for bilatera! 
transplantation of the ureters brings inex 
pressible relief and joy, with a reasonab!, 
small risk, to the patient with an incural)| 
urinary fistula. In cases of obstructing, incu: 
able cancer of the bladder or prostate, it gives 
palliation. In a case of incurable tuberculosis 
of the bladder remaining after nephrectom) 
performed for unilateral renal tuberculosis, 
transplantation of the ureter of the remainin: 
good kidney gives instantaneous and lasting 
relief. In cases of inflammatory ulceration or 
contraction of the bladder, it gives relief. | 
certain cases of advanced carcinoma withou! 
demonstrable evidence of remote metastas: 
transplantation of the ureters followed by « 
structive doses of radium may be curative 
In cases of cancer limited to the bladder w:'! 
in women, a choice of two methods is avai! 
able: (1) transplantation of the ureters fo! 
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lowed by destructive doses of radium applied 
in the open bladder and in the vagina; (2) 
transplantation of the ureters followed a few 
weeks later by total cystectomy. Transplanta- 
tion of the ureters and cystectomy at the same 
operation is not practical in women because of 
the interposed generative organs. 

In man, total cystectomy and prostatec- 
tomy combined at the same sitting with bi- 
lateral transplantation of the ureters has been 
done successfully in a small number of cases 
of cancer of the bladder and prostate. The 
advantage accruing from the opportunity to 
drain the retroperitoneal space into a large 
gauze pack placed in the vesical space, instead 
of through the peritoneal cavity, seems to 
compensate to a degree for the extra opera- 
tion of cystectomy, which is a surprisingly 
short operation if performed while the abdo- 
men is wide open for the transplantation 
operation. 

In certain cases, particularly in young chil- 
dren with exstrophy of the bladder, the ure- 
ters may not be sufficiently large to admit 
large size catheters. In such cases, the original 
two stage operation or some modification of 
it may be used. An alternative method, 
which has been termed the “Transfixion su- 
ture technique,” is described in the Journal of 
the American Medical Association, May 31, 
1930. 

If the results of animal experimentation 
with this transfixion suture technique are 
sustained clinically, it should supplant the 
original two stage technique but will still, of 
course, have the disadvantage of requiring 
two operations. 

In the hands of a skilled abdominal surgeon, 
transplantation of the ureters is a feasible 
operation and as such, is indicated as a means 
of relief for all conditions in which it is neces- 
sary to dispense with the bladder as a reser- 
voir for urine. R. C. Correy. 
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SURGICAL MORTALITY IN “HARD 
TIMES” 

N the current business depression people 
of limited income avoid all unnecessary 
expenses. Surgical operations other than 

those of an emergency nature figure almost 
as luxuries in the financial scheme of the vast 
majority of the population and are deferred 
until there is a reasonable assurance that the 
amount of money that must go to meet hos- 
pital charges and the surgeon’s fee can be 
readily replaced in the family bank account. 
The uncertainty of continued employment, 
reduction of wages, agricultural conditions, 
and a general social unrest militate against 
the somewhat thoughtless faith in the future 
that we enjoy under ordinary circumstances. 
As would be expected, surgical diseases, often 
of a progressive and debilitating nature, are 
allowed to go without operation until their 
interference with the capacity to work and 
their impending threat to life itself assume 
obvious importance. The direct consequences 
of these facts are apparent in the surgeon’s 
experience: (1) The total number of patients 
is smaller than normally. (2) He sees perhaps 
the same number of patients suffering from 
diseases which are acute and fulminating in 
their nature from the start but (3) an increas- 
ing number of patients with advanced chronic 
diseases that have progressed to the point 
where profound secondary nutritional and 
degenerative changes have occurred. (4) 
There is a very considerable reduction in 
the number of patients presenting themselves 
for operations at a time when little or no 
general damage has been done. Normally 
the group named last makes up the great 
bulk of general surgical practice, that is, 
surgery of election. With the decrease in 
the number of such subjects for operation 
the proportion of gravely sick patients rises. 
Wherever this is the case, an increase in 
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surgical mortality is to be expected and prob- 
ably occurs. We do not, however, believe 
that it is inevitably large. 

The profoundly sick patient remains the 
sharpest challenge to our ingenuity and sound 
thinking, whether his condition be of abrupt 
onset or the late result of chronic disease. We 
are here principally concerned with the latter 
situation. A thorough evaluation of the sick 
person, not simply diagnosis of his underlying 
surgical disease, is of fundamental importance. 
‘The patient with badly depleted salt and water 
reserves, increasing nitrogen retention, severe 
anemia, and other indications of profound 
disturbances of metabolism is for the present 
a dying patient and is not a subject for opera- 
tion. He is not a surgical patient at all. He 
may become one if he can be restored to a 
reasonable physiologic status by measures 
that are, on the whole, strictly medical. The 
only conditions in which the saving of life 
may depend on immediate intervention are 
haemorrhage and suffocation. Confining our- 
selves, again, to the patients seen late in a 
chronic disease amenable to surgical treat- 
ment, they must be considered as only po- 
tentially subjects for operation. The ideal 
toward which we would like to work is resto- 
ration to a state of health before performing 
an operation. While this is theoretically pos- 
sible in certain diseases, as in a full remission 
of thyrotoxicosis, it is not often either possible 
or practical. We estimate the probable future 
course of the disease and try to attain our 
ideal of operating on fairly healthy persons; 
upon the wisdom of our compromise depends 
the outcome. It means a nice estimation of 
how much the patient can withstand at a 
time and often a division of radical operations 
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into suitable stages, a sufficient time being 
allowed to elapse between them for attaining 
all the benefit to be derived from previous 
steps. Repeated hospitalization may be nex 
essary in order to avoid severe taxes on the 
patient’s reserve at too frequent intervals. 
We are prone to forget that an incomplet: 
or a palliative operation is preferable to a 
dead patient. ; 

Finally, we shall more frequently have |v 
refuse entirely to operate. It is a commoi 
saying that surgical mortality is 90 per cent 
patient and ro per cent surgeon; its seed of 
truth is most apparent to those who have a 
physician’s share of humility. We take the 
point of view that we are unwilling to assume 
a risk for another person that we should lc 
unwilling to take for ourselves, but woul: 
carry it even farther than that and insist that 
there be a reasonable chance that the patient 
will not die as a result of our operation. When 
we have said, “This patient is in as good 
condition as we can get him, therefore we must 
do something,” we have been guilty of loose 
thinking. Because there is less surgical wor! 
to be done by most of us at present it is pai 
ticularly easy to take unreasonable risks on 
the poor-risk patients who make up so large 
a percentage of those seeking our help. ‘lo 
do so will inevitably give all surgery a “blac! 
eye” and will, in better times, hold away 
from the surgeon many whom he could 1 
store to health. It took centuries for surgery 
to be regarded as anything but a last resor'. 
Let us take care not to prejudice the measure 
of public confidence which has been gained in 
surgery that made possible the recent grow!) 
of surgery of election. 

WILLARD BARTLETT, JR. 
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MASTER SURGEONS OF AMERICA 


JAMES BEATTY EAGLESON 


T is indeed rare for a medical man to attain a high position in his profession 

as well as in the community in which he lives without acquiring at least a 

few enemies. Dr. Eagleson was universally loved and respected by the 

medical profession and laity. Although he held a most enviable position at home 

and abroad in his chosen profession, his honors came to him unsolicited. He 

never stooped to petty political methods for self-advancement. His association 

with his colleagues was always guided by high ideals in the keen competition 
which naturally confronted him in a city. 

Dr. Eagleson was born in Chillicothe, Ohio, in 1862, and was graduated from 
the College of Physicians and Surgeons of Chicago, Illinois, in 1885. He came 
to the Pacific Coast soon after graduation and located at Port Townsend, Wash- 
ington, where he was attached to the staff of the United States Marine Hospital. 
He moved to Seattle in 1887 and was connected with the United States Public 
Health Service for several years. On his arrival in Seattle he took up the general 
practice of medicine but in later years confined himself entirely to the practice 
of surgery, one of the first men on the Coast to do so. 

He was universally recognized as a conservative and skillful surgeon of keen 
judgment. During the course of his career he enjoyed a large general surgical 
practice, performing every conceivable operation that a general surgeon is called 
upon to do, being especially proficient in herniotomy in his early days, because 
of his association with Public Health Service. 

He was one of the pioneers in operating for congenital pyloric stenosis in 
infants. At that time, the operation of choice in such cases was posterior gastro 
enterostomy. He reported a series of cases with very good results. 

While he did all of the surgery he undertook very well, yet in the later years 
of his life, he confined himself to gynecology and general abdominal surgery. 

As a recognition of the very high esteem in which he was held by his col 
leagues, he was frequently called upon to operate on physicians and physicians’ 
families, and he never failed to respond to the call of a colleague in distress. 

Dr. Eagleson was one of the founders of the American College of Surgeons, 
and was chosen one of its regents. He served faithfully and efficiently in this 
capacity until his death. 
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He was one of the first surgeons to suggest the holding of surgical clinical 
congresses in the big centers for the benefit especially of the surgeons in outlying 
districts. Through his frequent visits to the large clinics, he recognized the im- 
portance of observing the work in the clinical surgical centers to keep abreast of 
the times. 

Over thirty years ago he was one of a small group of medical men who deter- 
mined that a medical library was a necessity for the profession in Seattle. Accord- 
ingly, with a small group of medical men, he founded the Seattle Medical Library 
Association and he himself wrote the articles of incorporation. For many years 
the books, as they accumulated, were stored in his home. His personal library 
contained many rare and valuable books as well as a large collection of modern 
works. 

Early in his career he took an active part in medical military affairs and at 
one time he served as surgeon general on the staff of the Governor. When the 
United States decided to participate actively in the Great War, he began to look 
about for an opportunity to render his services to the cause of his country. When 
it was determined that Seattle should organize and equip a base hospital, he was 
entrusted with Base Hospital No. 50. 

During its development and his active service in France, he endeared himself 
to the doctors, nurses, and the entire personnel of the unit. For his conscientious 
and splendid work in the Great War he was promoted to the rank of Lieutenant 
Colonel and was made a Chevalier of the Legion of Honor. 

Unfortunately, a great sorrow awaited him on his arrival in New York from 
France. He was called at once to Norfolk, Virginia, on account of the serious 
illness of his only son, Lieut. James B. Eagleson, Jr., returning from France about 
the same time on a different steamer, when he contracted influenza. Dr. Eagleson 
arrived at his son’s bedside only two days before he passed away. 

Dr. Eagleson, from his Scotch-Irish ancestry, inherited qualities of upright- 
ness of purpose with firm religious convictions which characterized his whole life 
and identified him as a typical Christian gentleman. He was a prominent church- 
worker and for many years served on the governing board of the Young Men’s 
Christian Association. One of his firmly fixed principles was his opposition to the 
use of alcoholic beverages, and he advocated total abstinence. One of Dr. Eagle- 
son’s outstanding traits was his tolerance for the actions and opinions of others. 
While he had his own firm convictions, he never sought to impose them on his 
associates. 

Twenty years ago as a member of the Charter Committee, he worked ar- 
duously for many weeks on the problems connected with revising the City Charter. 
Later he also did excellent work on committees pertaining to health and sani- 
tation of his home city and state. 

Besides his leadership and membership in a number of local medical societies, 
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he was president of the King County Medical Society, and president of the Wash- 
ington State Medical Association, and the North Pacific Surgical Association. 
He was also a member of the American Society for the Advancement of Science, 
the American Academy of Political Social Science, and medical director of the 
Northern Life Insurance Company. 

At the onset of his fatal illness in his sixty-fifth year, he was actively at work, 
probably as busy as at any time in his years of practice. After a short illness, 
just as he had wished that his earthly career might be terminated while still in 
active practice, he passed away on January 26, 1928. Dr. Eagleson well deserves 
to be known as a great personality. In our memory he lives as a leader in the 
medical profession, a worthy citizen, and an invaluable friend. O. F. Lamson. 
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THE WAR WOUND SURGERY OF ROTA 
\ | I DICINE and surgery, as do all other lines 
4 


of human endeavor, run to phases representing 

rising and falling interest in some particular 
subject. Some of these phases may properly be called 
fads or fancies, but not all, for in an occasional in- 
stance the subject occupying the medical or surgical 
foreground has a real interest and its temporary 
dominance results in considerable addition to the 
knowledge of the subject under discussion. These 
phases as they occur are pabulum for the writers. 
Each professor hastens to publish a monograph or 
book on the subject in order to show that he is up 
with the procession and to keep himself and his uni- 
versity in the foreground of the medical picture. It is 
naturaily to be supposed that many of these works 
present little if anything new, and many of them are 
frankly plagiarized from their predecessors. 

Rota’s book on war surgery falls into this class. 
He lived during the middle part of the sixteenth 
century at Bologna, from whose University he had 
received the degrees of doctor in both philosophy and 
medicine. He had become a well known and learned 
anatomist and had been rewarded with the chair of 
surgery which he held up to the time of his death in 
1558. 

In addition to his duties as professor of surgery, 
Rota was physician or surgeon to the papal army and 
had the opportunity, so he tells us, to see war surgery 
in the fighting around Parma and Mirandola during 
the constant warfare then going on. Consequently, 
when he saw Guido Guidiin 1544, Maggiin 1552, and 
Ferri in 1552 publishing books on the surgery of 
wounds he decided to do likewise and in 1555 at 
Bologna, his book first appeared under the title ‘‘de 
bellicorum tormentorum vulneribus, eorumque cura- 
tione, liber.’ The title is misleading for from it one 
would not know that gunshot wounds are even con- 
sidered, for “‘ tormenta” are instruments for throwing 
missiles by mechanical power, similar to the old 
Roman ballista or crossbow for shooting stones and 
darts or the larger catapult, but he evidently in- 
cluded the newer arquebus in this category as he did 
not mention gunshot wounds specifically in his title 
but discussed them in the text. In the later work 
published in Antwerp in 1583, twenty-five years 
after his death, the title is changed and is more 
specific as to the type of wound of which he writes for 
it reads ““A Book Concerning the Nature and Curation 


of Wounds by Hurling Engines (Tormentarioru 
Arquebusses: by the author Io. Francisco Rot 
Italy. At Antwerp from the publishing hous 
Arnold Coninx 1583.” It would be interestii 
know definitely who changed the title though wi 
assume it was the publishing house of Coninx | 
published the three great wound treatises of | 
Rota, and Botallo in one volume. The titles, | 
ever, of the books of Ferri and Botallo are 
changed but that of Rota’s book is; though a 
beginning of the book itself the original title ap 
exactly as it did in the edition of 1555. Evident! 
whole thing was brought about by the desi: 
uniformity in the three works. 

Rota’s work represents the best up to bis tiny 
there is no reason why it should not as he had hai! 
only the opportunity of actual experience in 
observation and treatment of wounds in the 
but also the opportunity to read and study the \ 
of his predecessors in this field. ‘That he had don 
latter is self evident from the manner in whi 
plagiarizes the work of Maggi. ‘Though he 
plagiarizes and also freely borrows the ideas of | 
da Vigo and Alfonso Ferri, he never mentions | 
and so runs true to the form of the majority o 
writers of his time whose custom it was to gi 
credit to the ancients. This Rota does freely ani 
quently refers to Hippocrates, Galen, and Ce 
occasionally to the Arabians and Paulus of A: 
but does not refer to anyone more modern tha: 
Arabians. 

This custom of the writers of the Renais 
probably held medical and surgical progress ba: 
a considerable extent. Instead of giving us a pi 
of a group of men working in co-operation and | 
to help each other, we see individuals scattered 
all of Europe, each in his own little town or uw 
sity, working on the problem in which he is inter 
and using, though not giving any credit to, the 
of his contemporaries or even his near predece 

Rota’s work suffers, as does the work of \! 
which he plagiarizes, from the fact that he a 
Maggi’s dictum that gunshot wounds are in | 
selves poisoned and all his diagnosis and treatm 
based on this assumption. The fact that 
wounds were all infected is probably true and 
sequently the treatment was the best then know: 
as a matter of scientific fact the assumption thi 
origin of the poison lay in the causative agent 
gunpowder) was incorrect. 
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tion especially in terms of modern biochemistry 

are reviewed by Greig in his recent book.' Greig 
has studied an extensive museum material with the 
idea of attempting to explain morphological changes 
in terms of pathological physiology. The theoretical 
considerations are inadequately handled and are not 
based on sufficiently sound observation and experi- 
ment. The pathology of osteomyelitis and tubercu- 
losis of bones is fully discussed and particularly well 
illustrated from museum specimens. The book 
would have been improved by supplementing the 
photographs by roentgenograms of some of the 
specimens. A chapter on secondary involvement of 
bone by malignancy is not very extensive. The illus- 
trations of traumatic ossifying myositis, or ‘‘trau- 
matic osteoma” are particularly good. 

D. B. PHEMISTER. 


r [ visr theories of bone formation and bone absorp 


"THE Collected Papers? of Edwin Beer reflect his 
many surgical and medical interests, but deal 
principally with problems of the genito-urinary tract. 
The papers, in which he deals with the treatment 
of bladder tumors with high frequency current, are 
interesting and important; this is true because the 
author is the pioneer of the procedure and describes 
the technique minutely. It is surprising to read that 
Dr. Beer was told by manufacturers cf instruments 
that his idea was impractical, yet he toiled until he 
perfected our modern treatment of vesical neoplasms 
with high frequency current through the cystoscope. 
For carcinoma of the neck of the bladder, Dr. 
Beer is an advocate of complete cystectomy, partial 
or total prostatectomy and vesiculectomy with im- 
plantation of the ureters to the skin, provided the 
adjacent pelvic lymph glands are not involved. He 
believes that the implantation of ureters into the 
large bowel is not yet practical. 

He describes minutely several procedures for 
which he will be remembered. One of these is the use 
of fat to prevent sutures cutting into parenchym- 
atous organs by undermining. He stresses roent- 
genographic evidence of obscure perinephritic 
abscesses. Functional tests of the kidneys, lime 
deposits in the kidneys, and cystic changes of the kid- 
neys are all reviewed. 

Because of his large experience, Dr. Beer’s ideas 
and judgment are well worth reading, especially by 
genito-urinary specialists. Harry CULVER. 


HE first 170 pages of Handbuch der Urologie? 
were written by Professor Lichtenberg. He dis- 
‘ CLINICAL OBSERVATIONS ON THE SURGICAL PATHOLOGY oF BoNnE. By 
David M. Greig, M.B., C.M., F.R.C.S. (Edin.), F.R.S.E. Edinburgh 
and London: Oliver and Boyd, 1931. 
, (OLLECTED PAPERS, 1904-1929. By Edwin Beer, M.D. New York: 
Paul B. Hoeber, Inc., 1931. 
*HANDBUCH DER UROLOGIE. 
Voelcker, and H. Wildbolz. 
Julius Springer, 1929. 


Edited by A. v. Lichtenberg, F. 
Vol. ii. Allgemeine Urologie II. Berlin: 
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cusses general urologic symptoms and diagnoses in 
the first half and X-ray diagnosis in the second half. 
Professor Lichtenberg emphasizes the importance of 
a careful, complete history and physical examination 
even though the case may appear to be purely a 
urologic problem. 

Forty pages were written by L. Casper and P. F. 
Richter on kidney function and its relation to sur 
gical intervention. The importance of Koranyi’s 
work on cryoscopy of the blood and urine are em- 
phasized as important points in determining renal 
reserve and in evaluating surgical risk. 

Professor O. Ringleb discusses clearly urologic 
technique. The section on general therapy in dis- 
eases of the kidneys and ureters is written by Pro 
fessor H. Bruett. The last section by Professor H. 
Holthusen covers the use of light rays, X-rays, etc. 
The technique and its use in special conditions such 
as tuberculosis, actinomycosis, gonorrhoea, prostatic 
hypertrophy, and tumors of the genito-urinary tract 
are reviewed. There is a full bibliography at the end 
of each section. M. HERBERT BARKER. 


HE fourth edition! of Professor Zinsser’s classical 

lectures on immunology is entitled ‘ Resistance 
to Infectious Diseases” instead of ‘Infection and 
Resistance.” The newer advances made in the 8 
years since the former edition are included and 
evaluated. One is impressed, as usual, with the 
straightforward style of the author and his ability 
to state problems and results in simple, clear lan 
guage. The book has two main divisions: one, the 
principal mechanisms of resistance; and, two, special 
problems in immunology. Bacteriological and diag- 
nostic techniques are not described in detail. ‘This 
work continues to be an authoritative review of 
immunology. PAUL STARR 


HE author of Breast Feeding’ displays a great 
knowledge of her subject, gained both by practi 
cal observation and study. It is written concisely 
and well. The prenatal care of the breasts, diet of 
the mother, mechanics of breast nursing, methods 
of assisting the baby at the breast, is quite complete 
and includes only accepted facts, not theories. This 
much of the book can be read with profit by anyone 
dealing with mothers both before and after the 
arrival of the infant. These first fifty-six pages are 
alone worth the price of the book. From this point 
on, the author digresses so far from American prac- 
tices and beliefs that it could not be recommended to 
mothers without reservations. Specifically the use 
4 RESISTANCE TO INFECTIOUS DISEASES; AN EXPOSITION OF THE Bio 
LOGICAL PHENOMENA UNDERLYING THE OCCURRENCE OF INFECTION AND 
THE RECOVERY OF THE ANIMAL BoDy FROM INFECTIOUS DISEASE, WITH 
CONSIDERATION OF THE PRINCIPLES UNDERLYING Speciric DIAGNosts 
AND THERAPEUTIC Measures. By Hans Zinsser, M.D. 4th rev. ed 
New York: The Macmillan Company, 1931. 


5 BREAST-FEEDING. By Margaret Emslie, M.D., Ch.B. 
Oxford University Press, 1931. 


London 
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of calomel and gray powder for diarrhoea, the belief 
that an infant should never be assisted by enema or 
suppository in habit constipation, should not be 
given a supplementary bottle to accustom its diges- 
tion to cow’s milk and relieve the mother occa- 
sionally, the postponement of cereals, milk, and 
vegetables until weaning time, can hardly be sub- 
scribed to by American physicians. These chapters, 
however, contain many valuable ideas and are not 
to be condemned because of these variations from 
our more common practices. The book on a whole 
can be used as a supplementary text in nurses’ classes, 
medical lectures and classes, and can be read with in- 
terest and profit by physicians dealing with mothers 
and infants. GERARD N. Krost. 


OUR volumes of the Lewis’ Practice of Surgery' 

are discussed at this time. 

The material on bones and joints has been ex- 
tended from volume ii to volume iii. Volume iii also 
contains chapters on tendons, ganglia, muscles and 
fascia, peripheral nerves, brachial birth palsy, the 
surgery of the autonomic nervous system, diseases 
of the lymphatics, and amputations. The general 
scheme of dealing with subject matter is adhered to 
in this volume. 

The reader should be warned that the chapter on 
tendons and fascia does not include the surgery of 
the hand which appears in volume v, the subject 
matter in volume iii covering general principles and 
surgical technique. The chapters on the surgery of 
the peripheral nerves and on brachial palsies, 
although not extensive, are commendable in that 
diagnostic methods as well as technique are stressed. 
The autonomic nervous system is described in con- 
siderable detail and that interesting but little known 
subject, sympathectomy, is discussed. For the 
neurologic surgeon, the material may be insufficient 
but the general surgeon will find much aid and infor- 
mation in a concise form. The chapter on the lym- 
phatics is very complete and to an extent, specula- 
tive, yet it is pleasing to observe a note of optimistic 
vision. The chapter on amputations is, perhaps, the 
outstanding one in this volume, due chiefly to the 
fact that great stress is laid on general principles. 
Modern prosthesis is described and emphasis is 
placed upon the proper stump for best functional 
results. 

From the reviewer’s viewpoint, the pre-eminent 
chapter in volume iv is that written by Bloodgood 
on the surgery of the mouth and jaws. Malignant 
disease, ever the dread of the physician as well as the 
layman, is commonly encountered in the oral cavity. 
The author states that if the patient consulted his 
physician in the very incipiency of the lesion and the 

) PRACTICE OF SURGERY. Edited by Dean Lewis, M.D.,Sc.D. Vol. iii. 
Bones and Joints (cont’d), Muscles, Tendons, Nerves, Brachial Palsy, 
Sympathetic Nerves, Lymphatics, ‘Amputations. Vol. iv. Eye, Ear, 
Nose; Mouth, Jaw; Salivary Glands; Pharynx, Larynx, ae Thorax, 
(Esophagus; Mediastinum; Heart, Pericardium. Vol. Pulmonary 
Tuberculosis, Pulmonary Suppuration, Massive Galtenes of Lung, 
Tumors of Chest, Mammary Glands, Diaphragm, Plastic Surgery, Hand. 
Vol. vii Pancreas; Liver, Bile Passages; Appendicitis; Intestinal Tract; 
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physician properly cared for his patient, no case 
would succumb to malignancy. This chapter is a })i! 
of refreshing information regarding carcinoma an(| 
should be of vital interest to all practitioners .{ 
medicine and dentistry. 

The surgery of the eye, ear, nose, salivary glan: 
pharynx, and larynx are discussed in an adequ:: 
but of necessity, brief manner. 

The progressive trend of modern surgery is \ 
illustrated in the fact that 716 pages in volumes 
and v are devoted to the thoracic cavity and its cv 
tents. The subject is covered in an unusually « 
plete and descriptive manner. The physiological 
pects of the lungs is ably discussed by Graham. ‘| 
cesophagus, injuries to the chest, empyema, medi 
tinal infections, surgery of the heart and peri: 
dium, the surgery of pulmonary tuberculosis, | 
monary abscess, bronchiectasis, massive collaps: 
the lung, tumors and cysts of the thorax, the bri 
and diaphragm are treated with clarity and dei 
In reviewing these chapters one is impressed with 
endless enthusiasm and resourcefulness of the 
thors. It is clearly demonstrated that the surger: 
the thorax is being rapidly and scientifically plann 
Much of the work on the heart and pericardium 1 
be of academic interest only but it can be of no m 
academic value now than was lung surgery 20 y: 
ago, yet today, as is so clearly demonstrated 
Hedblom, Heuer, Archibald, and others in their m 
terful articles, lung surgery is on a sane and practi: 
basis. 

Volume v fur:her contains a chapter on plas! 
surgery by Davis. In the main this considers gener! 
principles and is well constructed. Congenital cle/t 
lip and palate are also discussed. A chapter of «1 
proximately 350 pages, devoted to the hand is pei 
haps, from the practical viewpoint, the distincti 
chapter of the volume. Every conceivable condition 
is discussed. If any deficiency can be conceived it 
may be that of the correction of the deformed hand, 
which is an art unto itself. One cannot but feel « 
sense of disappointment in going over this sub}: 
material and find no mention of the man who | 
been a pioneer in the scientific study of the hand ai! 
who has placed the subject on a sound scientiii 
basis. 

In volume vii are found chapters on surgical : 
eases of the pancreas, appendicitis, colon, malfor) 
tions of the colon, surgery of the rectum and a1 
intestinal obstruction or ileus, surgery of the per: 
neum and hernia. Archibald’s discussion of the pp: 
creas is most interesting. It is known that the aut! 
has been much interested in this subject and has «: 
ried out extensive experimental work, which coup)! 
with his rich clinical experience, makes him « 
nently competent to present the subject. David | 
sents the surgery of the rectum and anus in a « 
and concise manner. The chapter is well written 
is, perhaps, the most valuable contribution in 
volume. He clearly illustrates the necessity of ci 
ful routine examination of the patient and the : 
with which most diagnoses can be made. He 
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impresses upon the reader the ease with which an 
error can be made when a careful examination is not 
made. 

In Hartwell’s presentation of intestinal obstruc- 
ion, the most interesting and valuable part to the 
well trained surgeon is the classic review of the ex- 
perimental work that has been done. The author 
veighs all the evidence and places it before the 
reader in such a manner as can be done only by one 
who thoroughly understands the subject. His analy- 
sis is keen and judicious. 

These four volumes make an attractive addition 
to a surgical library, since a tremendous amount of 
information is assembled under four covers. Many 
articles are accompanied by a comprehensive bibli- 
ography. J. A. WoLrer. 


WELCOME addition to that section of our 
‘4% library which deals with injuries and their 
treatment will be found in Heald’s Jujuries and 
Sport... The book is very well written, the sequence 
of the subject is excellent, the illustrations are very 
interesting and perfectly executed. The author has 
had an enormous experience and evidently has been 
highly successful in the treatment of this particular 
type of injury. It is the best book on the subject 
that the reviewer has ever seen. It contains 380 
illustrations. The two manikin charts on the inside 
cover and fly leaf which serve as indices are both 
novel and practical. The author emphasizes the 
value of anodal galvanism and the Smart-Bristow 
coil. 
The plan of the book is based upon the division of 


! INJURIES AND SpoRT; A GENERAL GUIDE FOR THE PRACTITIONER. By 
C. B. Heald, C.B.E., M.A., M.D. (Cantab.), M.R.C.P. (Lond.), Lon- 
don and New York: Oxford University Press, 1931. 
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PATHOLOGIE GENERALE APPLIQUEE. MANUEL DE CLIN- 
IQUE CHIRURGICALE JOURNALIERE; EXAMENS CLINIQUES, 
INDICATIONS THERAPEUTIQUES. By Henri Lorin. Paris: 
G. Doin & Cie, 1931. 

OPERATIVE SURGERY; GENERAL AND SPECIAL COoNSID- 
ERATIONS. By Dr. Martin Kirschner. Authorized trans- 
lation by I. S. Ravdin, B.S., M.D. Philadelphia and Lon- 
don: J. B. Lippincott Company, 1931. 

PRANSACTIONS OF THE AMERICAN SurRGICAL AssoctA- 
TION. Vol. xlviii. Edited by Walter Estell Lee, M.D. 
Philadelphia: J. B. Lippincott Company, 1930. 

l'HOMSON AND MILEs’ MANUAL oF SuRGERY. By Alex- 
ander Miles, M.D., LL.D., F.R.C.S.(Ed.), and D. P. D. 
Wilkie, M.D., F.R.C.S.(Ed. and Eng.). Vol. i. 8th ed. 
New York and London: Oxford University Press, 1931. 

Diz CHIRURGIE DER TUBERKULOSE. By P. Clairmont, 
O. Winterstein, A. Dimtza. Berlin: S. Karger, 1931. 
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the body in regions. The book contains the best dis- 
cussion of the subjects of tennis elbow and rider’s 
muscle that the reviewer has seen. The author has 
chosen excellent material from the literature. The 
work of Sir Robert Jones is conspicuous by its 
absence. 

The publishers performed their part very well. 
The book should be in the library of every orthopedic 
surgeon, athletic director and those who are called 
upon to treat injuries. Pure Lewin. 


HE Mayo Clinic monograph? on Addison’s dis 
ease by Rowntree and Snell, is one of the most 
important publications of the year. The study be 
gins with an historical sketch of the knowledge of 
the adrenal glands and includes a reprinting of Addi 
son’s original description of the disease. The clinical 
histories and autopsy records of 31 cases are then 
presented and analyzed. Eleven more cases, clini 
cally typical but without autopsy confirmation, are 
then given, and following these are 11 atypical case 
histories. A third group of 11 cases is still under 
observation. The clinical histories of these are given. 
The succeeding chapters (about one-half the mono 
graph) discuss the signs and symptoms, laboratory 
data, differential diagnosis, complications, progno 
sis, and treatment, including the recent results with 
the cortical hormone of Swingle and Pfitfner. There 
are good illustrations and a number of graphs. The 
discussion is detailed, gives weighted emphasis to the 
characteristics of the clinical picture. and produces 
the impression of great familiarity with this disease. 
PAUL STARR. 
2 Mayo Crinic Monocrapus. A CLINICAL Srupy or AppIsoN’s Dis- 
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TRANSACTIONS OF THE AMERICAN PROCTOLOGIC SOCIETY. 
Thirty-Second Annual Session Held at Philadelphia County 
Medical Society Building, Philadelphia, Pennsylvania., 
June 7, 8, and 9, 1931. Reading, Pa.: Reading Eagle 
Press, 1931. 

BULLETIN OF THE NATIONAL RESEARCH CounciL. Num 
BER 83, A COMPENDIUM OF THE STATUTE LAW OF CORONERS 
AND MEpIcAL EXAMINERS IN THE UNITED Srates. By 
George H. Weinmann. Issued under the Auspices of the 
Committee on Medicolegal Problems National Research 
Council. Washington, D. C.: The National Research 
Council of The National Academy of Sciences, 1931. 

MEDICAL ELEctTRIcITY FOR StuDENTs. By A. R. I. 
Browne. 3ded. New York and London: Oxford University 
Press, 1931. 

THE ComMMONER NERVOUS DISEASES; FOR GENERAL 
PRACTITIONERS AND STUDENTS. By Frederick J. Nattrass, 
M.D., F.R.C.P. New York and London: Oxford Univer 
sity Press, 1931. 

GYNECOLOGY AND UroLoGy ror Nurses. By Samuel S. 
Rosenfeld, M.D., F.A.C.S. New York: William Wood and 
Company, 1931. 
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Conressio Mepici. By Stephen Paget, F.R.C.S. New 
York: The Macmillan Company, 1931. 

HERTZLER’S MONOGRAPHS ON SURGICAL PATHOLOGY. 
Surgical Pathology of the Skin, Fascia, Muscles, Tendons, 
Blood and Lymph Vessels. By Arthur E. Hertzler, M.D. 
Philadelphia, Montreal and London: J. B. Lippincott 
Company, 1931. 
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Giascow RoyAL MATERNITY AND WOMEN’s Hospirat 
Medical Report for the Year 1930. Prepared by H. k. 
LacLennan, M.B., Ch.B. Glasgow: Aird & Coghill, Ltd., 
1931. 

Tue Nourse’s MepicaAt Lexicon, Etc. By Thomas 
Lathrop Stedman, A.M., M.D. New York: William Wood 
and Company, 1931. 
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INTERNATIONAL GYNECOLOGICAL 
CONGRESS 
To the Editor: ‘The Council of the American 
\ssociation of Obstetricians, Gynecologists, and 
Abdominal Surgeons proposes that an International 
Gynecological Congress be held in the late summer 
of 1933. The undersigned have been appointed to 
act as a Committee and would be pleased to learn 
from their colleagues here and in other countries 
whether such a proposal is agreeable and where 
would be the best place to hold the Congress in 
order to assure the largest attendance. The time 
proposed is the last week in August or first week in 
September of 1933. 
\nyone interested is requested to address the secre- 
tary, Dr. Arthur Stein, 955 Park Avenue, New York. 
The Committee: WirLLIAM SEAMAN BAINBRIDGE, 
M.D., chairman; Louis E. Poanreur, M.D.; and 
ARTHUR STEIN, M.D., secretary. 


INTERNATIONAL HOSPITAL ASSOCIATION 
Tv the Editor: At the close of the Second Inter- 
national Hospital Congress which met in Vienna, 


Austria, from June 8th to 14th, 1931, the repre- 
sentatives of the 41 countries participating vo‘ed 
unanimously to organize an International Hospital 
Association. 

The purpose of the Association is to bring about 
an international exchange of opinion and interna- 
tional co-operation in all problems and in all fie!ds 
of hospital work and in all relationships—economic, 
sociological, and hygienic. 

Anyone interested in this work and in the betier- 
ment of hospitals throughout the world will receive 
full information by addressing the undersigned or 
any member of the Executive Committee as follows: 
Dr. W. Alter, Geh. Reg.-und Med.-Rat, Mooren- 
strasse 5, Duesseldorf; Dr. H. Frey, Direktor des 
Inselspitals, Freiburgstrasse 42, Bern; Dr. A. Goua- 
chon, 56, Passage de |’H6étel-Dieu, Lyon; Dr. I. I’. 
Kinloch, Chief Medical Officer, Department oi 
Health, Edinburgh; Prof. Dr. E. Ronzani, Direttore, 
2, Piazzale Lavater, Milano; Prof. Dr. J. Tandler, 
Amtsfuehrender Stadtrat, Rathausstr. 9, Vienna |. 
Dr. RENE Sanp, President, 2, Avenue Velasquez, Paris Se 
Dr. E. H. L. Corwin, Secretary General and Treasurer, 

2 E. 103d St., New York. 











